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Pinkerton’ reports 102 tonsillectomies for adults and 40 for 
children. The former were performed under local, and the 
latter under general anesthesia. These were all patients with 
pulmonary tuberculosis. All of the patients were thoroughly 
studied by a competent internist. The chests were X-rayed, 
the blood, sputum and urine examined. Sixty-three of the 
102 adults but only one of the 40 children had tuberculous 
tonsils. The more positive the sputum the higher the per- 
centage of tuberculosis of the tonsils. One girl died 75 days 
after the operation, probably from heart disease. One adult 
died. At the postmortem examination of the latter patient 
a dermoid cyst of the lung was found. There was no tubercu- 
losis found. Pinkerton believes the operation safe in selected 
cases. He prefers surgical removal to cauterization. 


Some authors continue to discuss primary laryngeal tuber- 
culosis. Brieger and Pagel* found lesions of the larynx which 
looked as if they were primary. They reported four cases. 
Three of the patients had clinical lesions of pulmonary tuber- 
culosis. In their fourth patient the postmortem examination 
revealed pulmonary tuberculosis. They intimate that an inde- 
pendent hematogenous development may be overrated, but 
they admit its possibility. 


Grain*® recommends electrical anesthesia in laryngeal tuber- 
culosis for the relief of pain. This medical anesthesia relieves 
a localized area due to evolutive or avolutive disease. This 
helps the pain at the nerve endings, but does not relieve the 
pain in the nerve trunk. He uses iodide ionization. He encir- 
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cles the larynx with special electrodes, employing a galvanic 
current of 10-12 milliamperes for 30-40 minutes. The positive 
pole is wet with water and placed on the back of the neck. 
The anterior or negative pole is placed over the larynx and is 
wet with 2 per cent potassium iodide solution. The electrodes 
are protected by layers of absorbent cotton extending beyond 
the edges. These treatments are given daily until the anes- 
thesia lasts 24 hours. After this they are repeated only when 
the pain returns. There is a feeling of constriction in the 
neck and a taste of copper on the tongue. The former lasts 
only four or five minutes, and the latter throughout the 
treatment. 


The anesthesia begins early and is total according to Grain. 
It is progressive and lasts longer after each treatment. He 
believes it is not influenced by the size of the lesion and is 
stable. It has no value as a cure, as it only relieves the pain. 
The tactile sensation in the larynx is not disturbed, so that 
food does not enter the larynx. 


Stott* believes much of the pain may be due to pressure of 
the cervical muscles on the infected lymph nodes. He advo- 
cates blocking the superior laryngeal nerves and the motor 
nerves to the mylohyoid and digastric muscles. After inject- 
ing the superior laryngeal nerve he withdraws the needle part 
way and then injects about the lower edge of the posterior 
belly of the digastric without making a second skin puncture. 
He injects the nerve to the mylohyoid through the floor of 
the mouth, much in the same way dentists inject the inferior 
dental nerve, except that he goes lower. He recommends pro- 
caine hydrochloride solution in 60-80 per cent alcohol with 
very little chloroform. The anesthesia lasts about one week. 
He says this does not cause pharyngeal paralysis because the 
glossopharyngeus, spinal accessory and hypoglossal are not 
injected by his technique. 


Myerson® reported his results in 708 cases of laryngeal 
tuberculosis over a three-year period. He did nine tracheoto- 
mies for obstructive disease. Two other patients required a 
tracheotomy. One of these on account of carcinoma, and one 
on account of a bilateral abductor paralysis. Fixation of the 
cords at or near the midline from immobility of the crico- 
arytenoid joints made a tracheotomy necessary in most of 
the patients. The patients differed greatly in their ability to 
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raise sputum after the operation. Some found it easier and 
others more difficult. Three of the patients suffered from 
infection of the tracheotomy wound. He does not consider 
the operation curative. It relieves obstruction and makes the 
patient much more comfortable. It also prolongs life. Myer- 
son criticizes the old idea that laryngeal tuberculosis is hope- 
less. He shows what can be done to make these patients much 
more comfortable. 


Putnam’ found an iufraglottic perforation following laryn- 
geal tuberculosis. An external abscess of the anterior cervical 
region occurred in a 59-year-old man and it was opened over 
the thyroid cartilage. Tubercle bacilli were found in the pus. 
Miliary tuberculosis produced a fatal termination one month 
later. At the postmortem the abscess extended from the first 
tracheal ring up to the cords. The cartilage was necrotic 
and the mucosa destroyed. In the literature Putnam found 
eight cases between 1826 and 1927 in which a tuberculous 
process had produced a perforation of the larynx. 


Kowler and d’Halluin’ believe the favorable results of helio- 
therapy have been overestimated. They do not believe the 
uitraviolet rays have any curative action. 


Rubaltelli® believes most methods of treatment do not con- 
trol the ulceration and infiltration, although they may relieve 
the pain. The X-ray therapy produces vasodilatation within 
the larynx. The Roentgen ray is easier to use, even when the 
pulmonary disease is active. He advises against surgery in 
the tuberculous if it can be avoided. 


The lymphogenous or hematogenous pathway of laryngeal 
invasion to Ruedi® is the usual route. He bases this opinion 
on 30 years’ experience. He believes the severe cases are 
hematogenous and the mild ones lymphogenous. He has not 
always found a laryngeal lesion even when the sputum is 
quite positive. He attributes the infection of the posterior 
one-third of the larynx to a slowing of the lymph in this part 
of the larynx. He believes the infections of the nose and 
middle ear are endogenous, just as in the bones, serous mem- 
branes and genitourinary system. 


McMahon” says the larynx may become infected either from 
the sputum or through the blood stream. He makes a dis- 
tinction clinically between the two types. When the surface 
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becomes infected by sputum laden with tubercle bacilli only 
the intrinsic structures are involved. The lesions are not sym- 
metrical and are more likely to occur on the side of the worse 
lung. He believes the hematogenous lesions are more often 
extrinsic. They are symmetrical and without ulceration. 


Schuster" says the localization of the disease in the larynx 
may be explained by the parasympathetic reflex as explained 
by Pottinger. There are afferent impulses in the pulmonary 
branch of the pneumogastric and efferent fibres in the laryn- 
geal branch. He believes the inflammation of the lung by its 
irritation produces trophic changes with atrophy of the larynx 
and lowered resistance on the side of the pulmonary disease. 
In his group of 452 cases he says only age, sex and pregnancy 
had any bearing as predisposing causes in the development 
of laryngeal tuberculosis. He lists as other predisposing causes 
cold and warm climates, toxic agents, outdoor or indoor occu- 
pation, etc. He did not find infections of the nose and throat 
were more frequent in patients with tuberculosis of the larynx 
than in those with the tuberculosis limited to the lungs. 


Ringer believes patients with pulmonary tuberculosis have 
voice changes which are characteristic and which he calls the 
“asthenic voice.” He finds this due to either a local asthenia 
of the laryngeal muscles or the body muscles, and perhaps 
both. He has found this oftener in patients with pneumotho- 
rax. He has shown by X-ray films of the chest that this is 
most common in apical involvement with localized adhesions 
about the clavicle. He believes the inferior laryngeal nerve 
may be caught by the adhesions or pressed upon by peri- 
bronchial lymph nodes. The weakened muscles compel the 
patient to strain the voice. This is followed by congestion and 
lowered resistance. All this favors infection of the larynx 
by sputum or through the blood stream. 


Houtant** emphasizes the importance of making the differ- 
ential diagnosis between carcinoma and tuberculosis. In one 
man, age 60 years, with emphysema of the chest the cords 
were edematous and the subglottic granulation tissue resem- 
bled cancer. The biopsy confirmed this opinion. Following 
a hemilaryngectomy, the microscopic examination showed 
numerous giant cells and other evidence of tuberculosis in 
the tumor removed. The proliferation of the basal cells of 
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the epithelium resembled an epithelioma but it was not 
typical. 


In another man, age 50 years, there was complete fixation 
and swelling on the right side of the larynx. There was also 
a tumor of the ventricle. This side was cauterized, with tem- 
porary improvement. After three months he became worse 
and carcinoma was suspected, but acute pulmonary disease 
produced a fatal termination. 


In two other patients with a diagnosis of laryngeal tuber- 
culosis the subsequent progress proved the lesions were carci- 
nomatous. The author of the article believes too much faith 
should not be attached to one biopsy. He recommends speci- 
mens from different parts of the tumor. He advocates a very 
thorough general physical examination, with X-ray films of 
the chest. 


Blegvod'* believes recurrent acute attacks of laryngitis do 
not predispose to a tuberculous infection. In incipient tuber- 
culosis he watches for isolated redness of a vocal cord, swell- 
ing and redness of a vocal process, with or without ulceration, 
prolapse of a ventricle or swelling of the mucosa in the ven- 
tricle, etc. In a high percentage of his patients (34 out of 48) 
typical laryngeal lesions developed later on. This is very 
significant when associated with pulmonary tuberculosis. He 
also mentions swelling below the vocal cords and in the inter- 
arytenoid sulcus, especially with ulceration. He uses and rec- 
ommends the intralaryngeal mirror to be used under local 
anesthesia. He finds this gives an excellent view of the pos- 
terior commissure. He also recommends mirrors for the right 
and left vocal cords. 


Greene” believes the prognosis is much more favorable 
with the more modern methods of treatment. He mentions 
rest, proper treatment for the pulmonary disease, artificial 
pneumothorax when indicated, thoracoplasty, vocal rest and 
the galvanocautery. He believes the prognosis is, in part, 
determined by the location of the lesion. 


He finds lesions of the interarytenoid sulcus or a cord offer 
a better prognosis than a tubercle of the epiglottis, aryepi- 
glottic folds or the arytenoid cartilages. Multiple bilateral 
lesions are more serious than a single lesion. Perichondritis 
or chondritis is serious, and also pseudoedema of the epi- 
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glottis or the arytenoids. He used the sedimentation rate to 
determine the patient’s resistance. A rapid rate with other 
unfavorable symptoms is very important. He has seen 
improvement in the rate following cauterization of the larynx. 
He says the death rate has been reduced by one-third, in the 
past 30 years, for all types of tuberculosis, and that it is not 
unreasonable to suppose that the morbidity has been reduced 
in a corresponding ratio, with a still greater reduction in the 
occurrence of the laryngeal complication. 


Furman” treated a case of tuberculosis of the fauces with 
50 per cent trichloracetic acid. There was an absence of 
clinical pulmonary tuberculosis. The patient had many dirty- 
gray ulcers with punched-out margins. The anterior and pos- 
terior pillars, the tonsils, soft palate, uvula and pharyngeal 
wall were involved. There were large masses of infiltration 
about the ulcers of the tonsils. The ulcers were deep in the 
tonsils, but not so deep in the other locations. Vincent’s organ- 
isms were found in the smears. Biopsies from the edges of 
the ulcers revealed tuberculomata with tubercles, giant cells 
and tubercle bacilli. Guinea pigs were inoculated to confirm 
the biopsy. 


The ulcers healed slowly and the infiltrations disappeared 
after applying the acid every second or third day for three 
months. The ulcers were completely healed at the end of three 
months, but not the infiltrations. After four months a ton- 
sillectomy was performed under local. A microscopic exami- 
nation of these showed tuberculosis. Further applications of 
the acid produced a complete cure. The Roentgen ray exami- 
nation of the chest revealed calcified nodes opposite both 
hila, and calcified tubercles near the right base. There was no 
evidence of active tuberculosis in the lungs. He reported the 
case one of primary pharyngeal tuberculosis. (The lung find- 
ings contradict this.) He says, by primary we mean the 
absence of evidence in the history, physical signs and X-ray 
findings of active tuberculous lesions elsewhere in the body 
which could have produced the lesions in the throat. 


Lewy" found a nontoxic enlargement of the thyroid of 
eight years’ duration in a white woman, age 30 years. The 
radial and ulnar pulsations were absent from the left arm. 
When the goitre operation was performed, the second portion 
of the subclavian artery was obliterated by dense connective 
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tissue. Marked dyspnea developed four months after the 
operation, at which time a bronchoscopic examination revealed 
a bulging mass in the lumen of the trachea just above the 
carina. Microscopically, this proved to be a fibrocaseous 
tuberculosis. At the time of death three months later, the 
postmortem showed cicatricial tissue extending to the left of 
the aortic arch and into the supraclavicular region. This con- 
nected with dense scar tissue, which followed down the trachea 
to the left bronchus. There were several caseous areas in the 
cicatrix. In the lower trachea on the left there was an irreg- 
ular ulcer which extended into the left bronchus. There was 
a perforation extending into the scar tissue. Some rings of 
the trachea were exposed by the ulceration. Epithelioid and 
giant cells were found microscopically. The lower lobe on the 
right showed an encapsulated tubercle. This may have been 
the primary lesion. 


Moorhead'* has reported two cases of tuberculosis of the 
bronchi. A tuberculoma was present in a child, age 17 
months. This was removed with the aid of a bronchoscope 
and the base treated with high voltage Roentgen therapy. His 
second patient was 26 years old. The patient had difficulty 
swallowing anything but liquids and semi-solids. A week 
before, he had been esophagoscoped at another hospital. 
X-ray filims showed a large abscess cavity in the neck. This 
was opened along the anterior margin of the sternomastoid 
muscle. His recovery was uneventful. 


The importance of the bronchoscope for the diagnosis and 
treatment of tuberculosis of the trachea and bronchi has been 
emphasized by Kernan.’ He may be able to find incipient 
lesions before these have produced serious symptoms. He 
advocates treating ulcers either with surgical diathermy or 
with silver nitrate. Sometimes he uses quartz rods for irradi- 
ation. He removes tuberculomata and dilates strictures by 
means of copper ionization. He finds that tuberculosis may 
attack the trachea and main bronchi by shallow ulcerations; 
tuberculous tumors within the lumen; a general thickening 
and distortion of the wall of the trachea or bronchi; and, 
finally, pressure from the outside by enlarged lymphatic 
glands. The healing of the ulcers may cause such formation 
of scar tissue as to close the lumen. 


Krishnaswamy, Goyle and Vasudevan” have reported the 
microscopic examination of the tonsils from 2,477 patients. 
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They found tuberculosis in 15 of the patients. They have 
referred to Mullin’s report of 400 cases in 1923. In none of 
their cases was it possible to find clinical evidence of tuber- 
culosis of the tonsils before operation. They believe the ten- 
dency of the tuberculosis of the tonsils is to spontaneous recov- 
ery. This opinion is based on the fibrosis so often found in 


the tonsils. Lymphoid tissue showed a definite resistance to 
caseation. 


Leubner” has reported two cases of tuberculosis of the ton- 
sils. One was a cachetic 17-year-old girl with a history of 
numerous infections about the teeth, throat and mouth. The 
cervical lymph nodes showed marked enlargement. The Roent- 
genogram showed tubercles in the left apex. The hemoglobin 
was 61 per cent. The erythrocytes were 2,240,000 and 
the white cells 3,000. The sedimentation rate showed a 
marked increase. A tonsillectomy was performed, with defi- 
nite improvement for two weeks, because the tonsils seemed 
to be the primary focus. After two weeks the fever returned, 
so that the cervical iymph nodes were excised. Microscopic 
examination of the tonsils showed extensive tuberculosis. The 
patient improved rapidly following the second operation. The 
second patient was 20 years old. Following a second attack 
of tonsillitis there was decided enlargement of the cervical 
lymph nodes. This was accompanied by general malaise and 
fever. There was no other organic disease found. Leubner 
performed a tonsillectomy. The operation was followed by a 
tuberculous pleurisy. Microscopically, the tonsils were tuber- 
culous. 


Kleinfeld and Smith** have reported tuberculosis of the 
petrous pyramid in a 3-year-old Porto Rican girl. Her right 
ear had discharged for one year, but she had diarrhea and 
had lost weight, due to an infection with schistosoma man- 
soni. This ova disappeared from the stools following intra- 
venous injections of tartar emetic. 


A month after admission the girl developed a right facial 
paralysis with necrotic, cheesy material in the external audi- 
tory canal. A radical mastoidectomy was performed. There 
was very little destruction except in the antral region. The 
culture showed the streptococcus viridans. The facial paraly- 
sis disappeared in two weeks, but the fever and diarrhea 
continued. A month later the paralysis reappeared. The 
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neurological examination revealed reaction of degeneration 
of the right VIIth nerve. Six weeks after the appearance of 
the paralysis there was fluctuation of the mastoid cicatrix. 
The mastoid was reopened, but smears and cultures were 
negative for tuberculosis. Guinea pig inoculation produced 
death in a few days. Five days later, necrotic bone was found 
in the angle between the sinus and the middle fossa, and also 
at the tip. The bone had a white, “dead” appearance. There 
was a deep pit in the primary groove below the posterior 
semicircular canal. The patient later developed a subperi- 
chondrial abscess, which was drained. Repeated smears, cul- 
tures and biopsies were negative for tuberculosis. A second 
Mantoux test was negative. The child’s condition became 
worse and she died in October, 1936. At the autopsy two 
tuberculomata were found on the anterior surface of the 
petrous pyramid. One had eroded into the facial canal. 


Kernan” has emphasized the importance of bronchoscopic 
treatment of tuberculosis of the trachea and bronchi. He has 
found shallow superficial ulcers of the mucous membrane, 
which he believes were caused by implantation from sputum. 
When the outer layers of the bronchi are attacked by tuber- 
culosis he believes the bacilli have entered through the lym- 
phatics. The disease may involve the whole wall and change 
the bronchus to a mass of dense fibrous tissue with a small 
fistula running through it. Another form may attack the 
mucsus glands in the wall of the bronchus. The disease 
spreads through the duct and produces a spreading ulceration 
in the mucous membrane of the lumen. 


Closure of a bronchus may be caused by pressure from the 
outside by a large tuberculous lymph node. This may break 
down and ulcerate into the lumen of the bronchus. 


During healing the tuberculous granulation tissue is 
replaced by dense scar tissue and stricture as one of the 
sequelae. If extensive enough, this may completely close the 
main bronchus. 


Kernan recommends bronchoscopic examination and treat- 
ment in co-operation with a well organized chest clinic. He 
believes the treated patients do better and the lesions heal 
with less scar tissue and less stenosis than the untreated. 
Artificial pneumothorax in selected cases puts the bronchus 
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at rest and promotes healing. Silver nitrate in different 
strengths of the aqueous solution up to 30 per cent has proved 
quite satisfactory for local applications, but it apparently 
produces an excessive amount of scar tissue. A fatality 
occurred from hemorrhage in one case following surgical 
diathermy. Chaulmoogra oil has been recommended. He finds 
the mercury vapor lamp more satisfactory because the ulcers 
heal more rapidly and with the formation of less scar tissue. 
He uses this through the bronchoscope for two or three min- 
utes every two weeks. This is the most favored form of treat- 
ment and is safe. 


Strictures may be dilated, if possible, and others have to be 
clused. He discusses the advantages and disadvantages of 
these two methods. He has found deep X-ray therapy best 
for tuberculous lymph nodes which have not ulcerated into 
the lumen of the bronchus. Tuberculomata should be removed 
by coagulation. 


Dworetzky** believes pulmonary tuberculosis is hematoge- 
nous or bronchopulmonary from tracheobronchial lymph nodes 
which become infected earlier in life. He says tuberculosis 
of the larynx is always secondary to a tuberculous infection 
elsewhere in the body and usually to that of pulmonary tuber- 
culosis. He has never seen a primary tuberculosis of the 
larynx. 


Dworetzky believes there are three modes of infection of 
the larynx: 1. Surface infection through the laryngeal 
mucosa, which is the most common. 2. Hematogenous route, 
which is rather uncommon generally, but very preponderant 
in cases of hematogenous tuberculosis. 3. Lymphatic route, 
which probably exists but cannot definitely be proved. 


He classifies the clinical types as peracute, acute, subacute 
and chronic. He believes the first two occur through the 
blood stream, and the last two through surface infection. 


When the infection is hematogenous he gives the following: 
1. Onset acute. 2. Chest physical signs scant or absent. 
3. Sputum may be negative. 4. X-ray shows characteristic 


hematogenous distribution. 5. Marked dysphagia and aphonia 
are pronounced. 6. Diffuse swelling of epiglottis and aryte- 
noids. 7. Involvement of pharynx, soft palate, tonsils and 
uvula frequent. 8. Prognosis generally poor. 9. Treatment 
in peracute cases of no avail. 
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When there is surface infection: 1. Onset insidious. 
2. Physical signs present. 3. Sputum positive. 4. Character- 
istic bronchogenic involvement with cavities. 5. Dysphagia 
and dysphonia usually absent. 6. Lesion limited to posterior 
portion of larynx. 7. Pharynx, etc., not involved. 8. Prognosis 
good. 9. Usually yields to treatment. 


He advocates the following methods of treatment: 1. Arti- 
ficial pneumothorax. 2. Oleothorax. 3. Operation on the phren- 
ic nerve. 4. Pneumonolysis. 5. Thoracoplasty. 6. Dietetic 
and hygienic treatment. 


Myerson*’ finds bronchoscopy a routine method of exami- 
nation for tuberculosis in many hospitals and sanitoria soon 
after the patient has been admitted. He found 31 definite 
tuberculous lesions of the trachea and bronchi in 100 patients 
between Jan. 1 and May 3, 1938, at the Sea View Hospital. 
He divides the lesions into proliferative and destructive. In 
the former he includes hyperplasia, tuberculoma, caseous infil- 
tration and fibrosis. In the latter, ulceration and absorption 
of cartilages. Active lesions in the tracheobronchial tree have 
the ability to heal in most patients. For this reason local 
therapy is frequently valueless and at times harmful. He 
found a large group of bronchial lesions in which there was 
no ulceration, but a hyperplastic lesion, which was the first 
stage of subepithelial infiltration. This may exist with or with- 
out caseous necrosis. It results either in ulceration or a fibrous 
stenosis. 


Uleers begin as swollen nodules with central caseation, 
which break through the intact mucosa. These may appear 
in the trachea or any of the bronchi, but most frequently in 
the main bronchus just beyond the carina. Some ulcers are 
made worse by chemical or cautery application. Some respond 
to silver nitrate, but it should not be used stronger than 5 per 
cent. A solution of 10 per cent or stronger is destructive. 


Myerson found tuberculomata chiefly in the lower trachea 
and main bronchi. Occasionally he found them in the introitus 
of a branch bronchus. He has seen a granuloma on the inner 
edge of a tracheotomy wound. These very frequently heal and 
are replaced by fibrous tissue, which always causes some 
degree of stenosis of the bronchus. He believes tuberculomata 
should be treated only when these produce obstruction. He 
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uses biting forceps for a biopsy and removes only superficial 
tissue in order to avoid spreading the tubercle bacilli con- 
tained in the tumor mass. If necessary he uses the cautery or 
surgical diathermy. He avoids manipulation of the tubercu- 
loma so as to avoid spreading the infection. 


Fibrotic lesions represent the largest group of obstructive 
lesions. These are the end-results of all lesions. The resulting 
stenosis, when well established, is so firm that the strongest 
instrument cannot make an impression. 


Davison* found tracheal obstruction in one of his patients 
was due to marked submucous infiltration of the tracheal wall, 
beginning 3 cm. above the carina, extending down to involve 
the circumference of the right main bronchus. The lumen of 
the trachea was not more than 4 mm. and the airway was 
further narrowed by considerable quantities of tenacious, gray 
mucopus. This exudate contained many tubercle bacilli. A 
tracheotomy was performed and she was kept alive for 19 
months by means of a long, cane-shaped tracheotomy tube. 
Later cicatricial stenosis of the right main bronchus developed 
and produced retention of pus in the right bronchus and its 
tributaries. The patient eventually died because tuberculous 
granulation tissue obstructed the left main bronchus. 


A second patient had submucous infiltration in the right 
lateral wall at the bottom of the trachea. This merged into an 
ulcer surrounding the orifice of the right upper lobe bronchus. 
This area was covered with tough, yellow, adherent, fibrinous 
exudate. Electrocoagulation was used. The ulcer healed com- 
pletely in six months after a total of 12 treatments. Cicatricial 
stenosis of the upper right lobe bronchus resulted. Purulent 
secretions were not trapped by the stenosis. The patient made 
an excellent recovery. 


The third patient had an ulcer 4 mm. in diameter on the 
posterior wall of the left lower lobe bronchus. This ulcer 
healed in four months after a total of eight treatments. 


The fourth patient had infiltration of the submucosa of the 
left main bronchus with ulceration of the left lateral wall. 
There was marked stenosis of the left main bronchus. The 
ulcer healed completely after a total of 14 treatments over a 
period of 10 months. 


The fifth patient had ulceration around the orifice of the 
right upper lobe bronchus and ulceration around the orifice of 
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the right middle lobe bronchus. She was given a total of 
12 treatments over a period of eight months. These were 
discontinued because of her hopeless general condition. 


The sixth patient had an ulcer around the orifice of the 
right upper lobe bronchus. This healed completely after a total 
of 15 treatments given over a period of nine months. 


The seventh patient had an ulcer surrounding the left upper 
lobe orifice. The ulcer healed in three months after a total of 
eight treatments. 


The eighth patient had ulceration around the orifice of the 
right upper lobe bronchus. This healed in four months after 
a total of seven treatments. 


The ninth patient had a diffuse ulcer involving the entire 
circumference of the right main bronchus, the carina and the 
posterior wall of the trachea. This patient received eight 
treatments. 


Ahronheim** emphasizes the importance of tuberculosis of 
the tonsils in relation to tuberculosis of other organs, based 
on 782 tonsillectomies. In advanced pulmonary tuberculosis 
there is likely to be infection of the tonsils with tubercle 
bacilli. The tonsils have been suggested as primary foci with 
secondary foci in the lungs. A definite relationship between 
enlarged cervical lymph nodes and tuberculous tonsillitis has 
also been suggested. He found six of 782 pairs of tonsils were 
tuberculous, or a percentage of 0.77; however, the tonsils 
were not completely sectioned. The ages of the six patients 
with tuberculous tonsillitis ranged from 14 to 32 years. Both 
sexes were equally represented. These six cases were followed 
for from six to 11 months after operation and all seemed to be © 
in perfect health. One chestplate revealed an old, inactive 
focus. One patient lost weight following operation. All had a 
very complete physical check-up, including chestplates and 
the Mantoux skin test for tuberculosis. 


Grabscheid?* has reported in detail a ce e of tuberculosis of 
the petrous apex in clinics in Vienna, Austria. The complete 
picture was that of tuberculous osteomyelitis of the vertebral 
column, with cold abscesses, a tubercle of the cerebellum, and 
tuberculosis of the base of the skull. Of these infections, the 
one at the base of the skull was of most importance and of 
greatest interest. 
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Magee*® examined histologically the specimens obtained 
from 6,280 tonsillectomies performed at the University of 
Michigan during the years 1933 to 1935. She compares her 
results with those of Weller’s from 8,697 specimens studied 
prior to 1921. She found the incidence of tuberculosis of the 
tonsils was only 0.44 per cent, as compared with Weller’s 
2.35 per cent. Weller’s specimen’s were from tonsillectomies 
performed from 1906 to 1919. She used the same method of 
examination of the specimens as Weller had used. She found 
a favorable improvement in the “changing incidence of tuber- 
culosis of the tonsils,” which is in keeping with the diminution 
of tuberculosis in all other organs of the body. She has shown 
the incidence for many different age groups. 
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SYMPOSIUM ON OTITIC MENINGITIS. 
(a)—DIAGNOSIS. 


I—BACTERIOLOGY OF SUPPURATIVE MENINGITIS.* 
Dr. A. A. EGGSTON, New York. 


I shall present the bacteriology of suppurative meningitis 
from the bacteriologist’s point of view. It has been frequently 
said by clinicians that the diagnosis of the bacteria present in 
a case of meningitis should be an easy matter and that any 
reliable laboratory could submit such a diagnosis within a 
few hours. These statements are obviously made by persons 
who are unfamiliar with laboratory procedures and who are 
not cognizant of the responsibility of laboratory diagnosis. 
They reveal an entire lack of familiarity with the possibilities 
of error in laboratory diagnosis, regardless of how expedi- 
tiously and efficiently the laboratory may function. It is true 
that in many cases a report of the type of infection in the 
spinal fluid, and a practical diagnosis, can be made in the time 
required to do a Gram stain or hanging drop study; but these 
diagnoses are of approximate accuracy only. One familiar 
with the Gram stain realizes that any type of bacteria may 
vary at times, as to whether it is a Gram-positive or Gram- 
negative organism; and this is particularly true of the organ- 
isms found in septic meningitis, particularly the meningococ- 
cus, the influenza bacillus, and the streptococcus, as well as the 
pneumococcus. It is likewise true that the preparation and 
composition of Gram stain varies in different laboratories and 
the technique likewise varies; therefore, placing a diagnosis 
upon this test alone carries with it the possibility of many 
errors. Unfortunately, the various laboratories differ in their 
interpretation of the staining reaction of the bacteria in a 
given spinal fluid, and it frequently requires judgment sup- 
ported by vast experience to give anything but an approxi- 
mately accurate opinion upon the stained film alone. It has 
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frequently occurred that when we have made a tentative 
diagnosis upon a smear — and we claim a bit of experience 
in this line of work — we have been chagrined to find that 
cultural methods have proven us to be wrong and that the 
organism we were dealing with in the film turned out to be 
an entirely different one after cultures and subcultures were 
carefully made. Even though the organism is easily grown, 
the cultures require from 12 to 24 hours before an interpre- 
tation is possible. If the organism is fastidious as to growing 
characters, then, of course, the problem is even more complex, 
and delays of one to four days are possible before the final 
determination of the organism can be made. In this connec- 
tion I wish to present a few examples: 


R. S., private, age 47 years, male. Admitted April 19, 1938. 
Meningitis following nasal sinusitis and operation. First lum- 
bar puncture April 24, 1938, or five days postoperative, showed 
3,400 cells, 92 per cent polys., no sugar. Smear showed many 
mixed bacteria, including streptococcus, pneumococcus, and an 
unidentified Gram-positive bacillus. Neufeld reaction directly 
upon the fluid showed the pneumococci to be type VI. Second 
puncture, April 25, showed 14,900 cells, 95 per cent polys., no 
sugar and many pneumococci type VI present. Cultures of 
the first and second fluids showed only pneumococcus type VI. 
Cultures from the nose showed staphylococcus aureus. The 


patient expired in spite of prontosil, pneumoserum and blood 
transfusions. 


Case 2: H. H., clinic, age 24 years, male. Admitted June 30, 
1938. Bilateral ethmoiditis and sphenoiditis with osteomye- 
litis. Operation. First lumbar puncture, July 2, showed 355 
cells, 88 per cent polys., sugar present. No bacteria were 
found in the smear. Sulfanilamide and prontosil were started 
and blood transfusions given. Second lumbar puncture, July 3, 
yielded bloody fluid, no bacteria found. Cultures of the first 
two fluids showed on July 4, 48 hours after the first puncture, 
staphylococcus aureus. A third lumbar puncture on July 6 
showed 2,600 cells, 95 per cent polys., slight sugar. Stained 
films showed occasional Gram-positive cocci in chains. A cul- 
ture of this tap showed hemolytic streptococcus on July 7. 
Patient expired July 9, 1938. 


Case 3: R.N., clinic, age 8 years. Left, simple mastoid- 
ectomy. Admitted May 22, 1937. Condition extreme on admis- 
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sion. Lumbar puncture done May 23 revealed 330 cells, 36 per 
cent polys., no bacteria on smear. May 24, culture of this fluid 
was sterile. A second puncture on May 24 showed 700 cells, 
77 per cent polys., and some Gram-positive cocci in chains on 
the smear. On May 25 the culture revealed hemolytic strep- 
tococci. Sulfanilamide was given from the day of admission. 
Patient expired four days after operation. 


Case 4: C. M., age 52 years, admitted May 2, 1937. Left 
mastoidectomy with recovery in three weeks. Readmitted 
June 1, when lumbar puncture was done for definite menin- 
gitic symptoms. The fluid contained 4,250 cells. A stained 
film showed many Gram-positive diplococci which grew out in 
24 hours to be staphylococcus aureus. Radical operation and 
labyrinthectomy done. Patient was given sulfanilamide by 
mouth, hypodermically, and intraspinally. A subsequent tap 
was bloody with no bacteria upon smear, but culture revealed 
bacillus coli. Second subsequent spinal fluids showed bacillus 
coli by culture. The patient recovered and was discharged 
two months after the second admission. 


Case 5: Baby H. W., age 9 months. On the afternoon of 
April 18, 1938, baby started vomiting, which continued for 
30 hours. Three days later the temperature rose and rigidity 
of the neck developed, with typical signs of meningitis. Exam- 
ination of the ears, nose, throat and lungs was negative. On 
April 22 the spinal fluid was very turbid and contained 68,000 
cells with irregular staining but chiefly Gram-negative diplo- 
coccci, both extracellularly and intracellularly. The organism 
was considered a meningococcus and antimeningococcus serum 
was given in the vein as well as intraspinally, along with 
repeated blood transfusions. The patient was also given 
prontylin. Bacteriologic reports on the spinal fluid were as 
follows: 


1. On April 23 total cells were 39,000 per cmm. with bac- 
teria that were either streptococcus or meningococcus. Posi- 
tive identification was not possible. 


2. On April 26 spinal fluid contained 755 cells, with few 
bacteria present. After many cultures and subcultures it was 
finally decided that the organism was of the streptococcus 
type. 
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For confirmation of the culture it was sent to the New York 
State Public Health Laboratory, with the following report: 
“Culture submitted for identification proved not to be a mem- 
ber of the Neisseria group.” 


The patient recovered and was discharged on May 7, appar- 
ently normal. 


Case 6: Baby G. M., age 19 months. Admitted Oct. 2, 1938. 
On the day before admission the child developed an acute 
coryza, with the usual symptoms. The following day the tem- 
perature rose to 104°. The child became drowsy, and gradu- 
ally passed into a coma. Examination showed a well developed 
white baby girl lying in bed in moderate opisthotonos; all 
typical symptoms of acute meningitis. Lumbar puncture was 
done on the day of admission, and milky fluid was removed 
under increased pressure. Albumin XXXX, globulin XXXX, 
sugar negative, 3,200 cells per cmm., granulocytes 80 per cent. 
Bacteria by stain: Gram-positive cocci, singly and in short 
chains, morphologically streptococci. A few Gram-negative 
bacilli. Culture: Morphologically a diphtheroid and an influ- 
enza bacillus with a few Gram-positive cocci. The child was 
given prontylin. The next day spinal tap was repeated and 
the fluid was again under great pressure. Culture showed no 
growth. Oct. 4, fluid was again removed and both films and 
cultures at this time showed influenza bacillus. The child was 
transferred to Babies’ Hospital and was given intradural and 
intravenous specific serum in conjunction with sulfanilamide. 
On Oct. 24, 1938, the child had apparently fully recovered, 
which was reported to be the first in the history of the Colum- 
bia Medical Centre in a series of 38 cases. 


These phases of diagnosis are presented not to condone any 
delay or inconclusive bacteriological studies of cerebrospinal 
fluid in a disease with such tragic associations and complica- 
tions as may accompany septic meningitis, but is a plea for 
the closest co-operation of the clinician and the laboratory in 
the rapid and accurate diagnosis of the specific etiologic infec- 
tion because of the specific serotherapy and chemotherapy now 
available. Suppurative meningitis, up to 1937, occasioned the 
deepest gloom and despair because the death rate was practi- 
cally 100 per cent, but now the dawn of a new day has arisen. 
At the Manhattan Eye, Ear and Throat Hospital it is 
now possible to report a decided reduction of the mor- 
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tality. The statistical data for the years 1937 and 1938 are 
as follows: 


1937 12 cases with 7 deaths 
1938 6 cases with 4 deaths 
Total, 2 years 18 cases with 11 deaths, 7 recoveries 


Fatality 61 per cent, recovery 39 per cent. These were unselected cases 
of meningitis. 


These results also reflect honor upon the recent develop- 
ments, in and upon the efficient surgical management of otitic 
meningitis by experienced otologists. 


653 Park Avenue. 














SYMPOSIUM ON OTITIC MENINGITIS. 
(a)—DIAGNOSIS. 


II.—DIFFERENTIAL.* 
Dr. JAMES G. DWYER, New York. 


AUTHOR’S ABSTRACT. 


I have just a very few words to say. When we are con- 
fronted with a case of meningitis we must think of three 
possible clinical types: the suppurative type, about which 
Dr. Eggston has just been speaking; the tuberculous, and the 
syphilitic. It happens that the tuberculous and syphilitic 
types are long drawn out, and there is more time to make a 
diagnosis. The suppurative form may be very rapid, devel- 
oping usually in 24 to 48 hours; the longest in my experience 
lasting 54 days. The differential diagnosis is made by the 
clinical symptoms to a certain extent but also by examinations 
of the spinal fluid. In a very few words, I am going to 
recapitulate what to look for in the spinal fluid. 


From the standpoint of the physical character of the spinal 
fluid, if in a case of meningitis it remains clear over a long 
period of time, you can rule out the suppurative type and 
know that you are dealing with either the syphilitic or tuber- 
culous form. If you are dealing with syphilis you can do 
your Wassermann or Kahn tests and a cell count. If it is the 
tuberculous form you can demonstrate the organisms either 
directly on a centrifuged specimen, in a very few cases, or 
by guinea pig inoculation or growth on a special medium. In 
any event, you have lots of time in which to make the 
diagnosis. 


In a case with all the symptoms of meningitis, if the spinal 
fluid is turbid and shows no organisms, and the turbidity con- 
tinues, still without the appearance of organisms, the diag- 
nosis is clear. You are dealing with an extradural infection. 


*Read at the meeting of the New York Academy of Medicine, Section on 
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That is the type of case that surgery can save. The infection 
is adjacent to the dura and still external to it, as where there 
is a sequestrum of bone. This causes a severe tissue reaction, 
which is exhibited as an exudation of leukocytes into the spinal 
fluid. If you have any lead at all, go after that case and 
operate. I have had three cases in the last few years where 
the recognition of that point meant saving the patient. 


If you have a persistently cloudy fluid with organisms you 
are dealing with the type Dr. Eggston spoke about. He went 
into the bacteriological aspect very thoroughly. 


We can make a diagnosis from the cytology or cell count. If 
there is an increase in the number of lymphocytes it is either 
syphilis or tuberculosis. If there is an increase in the poly- 
morphonuclear leukocytes and no organisms are present you 
have a preseptic form of meningitis, if I may use that term. 
That is all there is in the differential diagnosis that I know of, 
from the physical standpoint, and the cell count. 


The greatest problem we have today, as I see it, is the 
finding of a multiplicity of organisms in the spinal fluid. I 
have come to the conclusion that in cases with a running ear 
and a suppurative meningitis you should treat such cases as 
ear cases, or nose and throat, as the case may be. Last fall I 
was called to see in consultation the daughter of one of the 
directors of the hospital, who had had a mastoid operation 
and developed meningitis. Gram-positive and Gram-negative 
organisms were found in the spinal fluid, and there was imme- 
diately a controversy among the four or five doctors attending 
the case. Some wanted to give her antimeningococcus serum. 
The otologist who accompanied me said that, from his experi- 
ence, he had learned to treat these cases as ear cases. We did 
another lumbar puncture and found Gram-positive and Gram- 
negative organisms. Under the microscope the organism was 
found to be a streptococcus, along with the degenerated forms 
of streptococcus which Dr. Eggston spoke of. We gave her 
sulfanilamide, and she made a perfect recovery. This demon- 
strates a practical point that you must think of when called 
to the bedside. 


300 Park Avenue. 

















SYMPOSIUM ON OTITIC MENINGITIS. 
(b)—AVENUES OF INFECTION.* 


DR. MARVIN F. JONES, New York. 


AUTHOR’S ABSTRACT. 


The subject matter of this paper is restricted to include 
only the suppurative type of meningitis. 


In the explosive type of suppurative meningitis the pathways 
of infection are often obscure. In the usual suppurative menin- 
gitis with which the surgeon is most directly concerned the 
pathways of infection are of great importance. Knowledge of 
the anatomy of the region and possible routes by which infec- 
tion can travel give the surgeon a better method of treatment, 
in conjunction with chemotherapy, than the use of chemo- 
therapy alone. Surgeons recognize generally that, if there is 
a definite point of attack, the case can be treated as a simple 
surgical one by eliminating the focus of infection in the early 
stages when there are signs of meningeal irritation and 
turbidity of the cerebrospinal fluid but no organisms as yet in 
the fluid. Later, when organisms are present in the cerebro- 
spinal fluid the focus of infection should be eliminated, but 
the surgeon must also then depend on the use of sulfanilamide 
to effect a cure. 


Some of the most important pathways of infection are dem- 
onstrated by diagrams and lantern slides made from post- 
mortem material. 


One anatomical point to be emphasized is the relationship of 
the carotid artery as it leaves the foramen and traverses the 
petrous bone to reach the brain. Around the artery are a 
venous plexus and a plexus of sympathetic nerve fibres. Com- 
ing off from the petrous ganglion is the tympanic nerve with 
its two branches. The openings around these structures as 
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they pass through the bone are all avenues for escape of pus 
from the middle ear, even when there is no mastoid involve- 
ment itself. Lantern slides are shown to demonstrate these 
structures and showing the carotid artery bathed in pus. In 
most cases there is a cartilaginous or fibrous tissue covering 
over the artery, but one case is cited in which the artery was 
bare, affording a direct communication from the artery into 
the cranial cavity. 


Actual dehiscences in the bone through which pus can 
escape to involve the dura immediately over these dehiscences 
are shown in a series of slides. 


The question is raised as to why in one case there is a 
meningitis, and in another case an extradural abscess. The 
opinion is advanced by the author that if the infection is suf- 
ficiently low grade so that a protective thickening of the dura 
is produced, this will stop the penetration of the infection 
and prevent development of meningitis. In the explosive cases 
it is known that the meninges are flooded almost instantane- 
ously with pus. 


There are two possibilities that must be considered in these 
infections: 1. That the pus travels through preformed ave- 
nues, formed by dehiscences in the bone or by way of blood 
vessels or nerves; 2. by direct destruction of the bone. Thus, 
when an acute infection is superimposed upon a chronic erod- 
ing process, there is a well prepared field for infection to 
extend through the bone and come into immediate contact with 
the dura. These are the cases, with chronic running ears for 
many years, who get a cold, develop meningitis and die. 


By means of demonstrations from actual cases which died 
of meningitis, the author attempts to stress a few of the more 
common avenues of infection, picking out a few of the major 
selected areas which are subject to surgical attack. 


Natural channels through the bone, such as the ductus 
cochlearis and ductus endolymphaticus, are discussed. These 
are open channels with the exception of a cobweb-like mem- 
brane, which is easily destroyed by infection, allowing a free 
flow of fluid into the cochlea. If there is an infection of the 
labyrinth, pus may travel by a reverse process into the sub- 
arachnoid space (demonstrated by slides). 


A chronic, low grade, eroding type of infection may be 
present in the petrous process of the temporal bone, and a 
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superimposed acute infection may cause rupture through the 
petrous process with meningitis and death, as demonstrated 
by a number of slides. 


The facial nerve is another point of interest. From a speci- 
men of a five months’ fetus the interesting and illuminating 
fact is demonstrated that at this age there is no petrosal roof 
over the facial nerve. This situation may remain in adult life 
and the facial nerve remain uncovered. It then runs super- 
ficially under the dura, while the geniculate ganglion is incor- 
porated in the dura itself. Sometimes infection from the mid- 
dle ear travels along the facial nerve and may either go along 
the superior petrosal, which is always superficial, or if the 
facial nerve has remained exposed it may reach the dura in 
this way. 


A number of slides are shown to demonstrate the veins 
which travel from the mastoid area through the circumfer- 
ence of the superior semicircular canal out to the petrous bone 
to join the superior petrosal sinus, along which veins infec- 
tion may travel to reach the dura. 


One more pathway of infection is through fractures of the 
skull, especially in birth injuries, as shown by the work orig- 
inally done by Dr. Hemsath. 

The last point to be emphasized is one which is usually 
under-estimated as a cause of meningitis. This is infection 


following dislocation of the stapes during myringotomy, as 
demonstrated in a number of slides. 


121 E. 60th Street. 











SYMPOSIUM ON OTITIC MENINGITIS. 
(c)—OPERATIVE TREATMENT OF MENINGITIS.* 


Dr. WESLEY C. BOWERS, New York. 


I have been asked to talk on the operative treatment of 
meningitis. You may well question the desirability of my 
adding to the already extensive literature on this subject. So 
frequently the story reads: ear infection; meningitis; and, in 
spite of operation, death. Recently, to be sure, recoveries have 
been reported in increasing numbers, by operation and the 
use of sulfanilamide, but the prognosis is still extremely bad. 


At the present time, although you may find 5,000 cells in 
the spinal fluid, with opisthotonos, Kernig and all other signs 
of meningeal involvement present, the condition is not called 
meningitis unless bacteria are found in the spinal fluid; yet 
we all know only too well that by the time bacteria are found 
the chances for successful operation are slight. 


Unquestionably, we are all seeing cases which could be saved 
by surgery if the early, often mild, symptoms were recognized 
promptly. There is the case with photophobia — perhaps 
slight — the patient who likes to keep the room darkened and 
objects to your looking at the eyes with the light; the case 
which has no rigidity but complains of pain in the back of 
the neck or skull on flexing the head on the chest; the case 
with a lagging of the upper eyelid on one side, especially on 
the side of the involved mastoid, when the patient uncon- 
sciously winks, although the action of the face and eye muscles 
appears perfectly normal on voluntary effort. This stage may 
precede the onset of facial paralysis by 24 hours or longer. 


We may not discover the weakness in one or more eye mus- 
cles, or nystagmus; we may not evaluate properly the rest- 
lessness, irritability, headache, vomiting unaccompanied by 
nausea, periods of delirium and frequent awakening at night. 
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We may not evaluate properly the complaint of pain in the eye 
or temple, usually worse at night, that points to the petrous, 
and the pain located in the eye and occiput coming on at fixed 
intervals during the 24 hours, which points to the sphenoid. 
We may not realize the characteristic action of the pneumo- 
coccus group III, which, without warning, produces a focus 
such as the middle ear or mastoid, without discharge from the 
ear —a drum which is red and thick and without pain, the 
mastoiditis without tenderness. We may not attach sufficient 
importance to the patient’s complaints, occurring sometimes 
long after the mastoid is healed. The complaints are often 
trifling, such as discomfort on that side of the head —a feel- 
ing of anxiety, as though something were wrong. The next 
news may be that the patient died within 24 hours with a 
fulminating meningitis. We may not attach sufficient impor- 
tance to a blood count which is entirely too high for an uncom- 
plicated mastoiditis without lung involvement, or a spinal fluid 
which may be clear but which shows polynuclear or large 
mononuclear cells and possibly some increased pressure. We 
may delay too long, because, finding both Gram-negative and 
Gram-positive cocci in the spinal fluid, we may be led to think 
that we are dealing with a meningococcus; the chances are, in 
that case, that we are dealing with pneumococci, staphylococci 
or streptococci and their degenerated forms, which are Gram- 
negative. These are the symptoms which lead to the proper 
diagnosis and save our patients. We pay the penalty if we 
fail to recognize these symptoms and our patients die. 


Having recognized the symptoms of meningeal irritation, 
we must act. We must, of course, always be mindful of the 
fact that, even though all symptoms point to the ear, the 
underlying cause for the whole picture may be the nasal 
sinuses, especially the sphenoid. Having ruled out this possi- 
bility, we next turn our attention to such of the manifested 
symptoms as may give us a lead to the pathway of infection. 
For instance, photophobia and pain behind the eye would lead 
us to suspect that infection has traveled toward the petrous 
pyramid; hence, our operative procedure would be directed to 
a search of this neighborhood. If labyrinthine symptoms are 
present, we direct our efforts to the labyrinth. In the pres- 
ence of blood stream infection we proceed to eliminate as 
many of the thrombosed vessels as possible by complete 
removal of the bone over the middle and posterior fossae, and 
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inspection of the sinus, treating it according to well estab- 
lished procedure. As a matter of fact, the above procedure 
should be carried out in all cases of meningeal irritation. Of 
course, if we encounter an epidural, perisinus or petrous 
abscess we can feel that this is the probable cause of all the 
symptoms. If nothing so obvious is found, further search, 
governed by the findings, must be made. When no cause can 
be found in the mastoid it is well to clean out the middle ear, 
as this procedure has frequently solved the problem. 


The above operative procedures are for prompt use at the 
earliest appearance of meningeal irritations. Most of the 
efforts made after the entire cerebrospinal system has been 
involved, as shown by the presence of bacteria in the spinal 
fluid, are made in vain! All types of drainage and irrigation 
of the cerebrospinal system have been tried in such cases; the 
results are most discouraging. Our hope lies in early recog- 


nition, prompt surgery, and sulfanilamide. Thank God for 
sulfanilamide! 


There is no doubt that this drug has worked miracles in 
infections of the ear, the mastoid, and the meninges. Yet I 
feel that I must surely sound a warning against too complete 
reliance on sulfanilamide alone. As we all know, it is per- 
fectly possible to have a middle ear resolve, landmarks and 
hearing return, while there is still an abscess present in the 
mastoid which does not show in the X-ray. You have seen 
cases where sulfanilamide has been given and the middle ear 
cleared up, the drum and hearing having returned to normal, 
and within 10 days the temperature has suddenly gone to 
105°, and at operation perisinus and epidural abscesses have 
been found. In other words, the drug had improved all the 
symptoms but had not cured the condition, which was rapidly 
progressing toward meningitis. 


When using sulfanilamide we must be careful not to be 
misled by improving symptoms. Each case must be watched 
with the keenest judgment. Usually, if the drug is going to 
act efficaciously, it acts promptly. If progress is not markedly 
favorable in one or two days and surgery is indicated, delay 
is not to be tolerated. 


In meningeal irritation or meningitis operation and sul- 
fanilamide are indicated. In uncomplicated mastoiditis sul- 
fanilamide is indicated; if marked improvement does not occur 
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in one or two days operation is indicated. In infections of the 
middle ear sulfanilamide is not indicated unless the case is 
not doing well, because often the cure is worse than the dis- 
ease; if the case is not doing well sulfanilamide should be 
given, but the ear should also be most carefully watched by 
one competent to judge of the progress of the infection — I 
stress this point especially because there is a tendency today 
to prescribe sulfanilamide as one might prescribe aspirin, 
and this even without a blood count. If a patient has an aural 
discharge there seems to be a tendency to give sulfanilamide, 
with a mere cursory examination of the ear itself. I warn 
you, gentlemen, that persistence in treatment of this charac- 
ter will be followed by a rise in the number of meningitis 
cases. 


The operative treatment of meningitis demands early rec- 
ognition of meningeal irritation, prompt surgery for the 
removal of the focus, and sulfanilamide. 


17 E. 61st Street. 











SYMPOSIUM ON OTITIC MENINGITIS. 


(d) CHEMOTHERAPY IN MENINGITIS SECONDARY 
TO EAR AND SINUS INFECTIONS.*+ 


Dr. EMANUEL APPELBAUM, New York. 


In a previous paper,' I presented the experience of the 
Meningitis Division of the New York Health Department 
with sulfanilamide and related compounds in the treatment of 
meningitis secondary to ear and sinus infections.. In the 
present report I shall attempt to bring this material up to 
date. 

It must be admitted that the potentialities of sulfanilamide 
are not as yet completely known. It may be said without dan- 
ger of contradiction that it is of great value in the treatment 
of infections due to the hemolytic streptococcus. I believe that 
our observations have proved this to be so in the case of men- 
ingitis due to this organism. Experimental and clinical studies 
indicate also that the drug is of value in infections with the 
meningococcus. It has been shown by work with animals that 
the chemical is highly effective in its action on the pneumo- 
coccus. The clinical results have been indefinite. Our own 
experience in this connection has been encouraging. There is 
also experimental work to indicate that a combination of neo- 
prontosil and specific serum has some curative action on other- 
wise fatal inoculations in mice with influenza bacilli. Using 
the same treatment in meningitis due to B. Influenzae, the 
results have been disappointing. There is also clinical evidence 
that sulfanilamide is of value in infections due to gonococcus, 
B. Welchii, the Brucella, in certain infections of the urinary 
tract, particularly those due to the colon bacillus, the staphylo- 
coccus and the Proteus group of organisms and in the treat- 
ment of chancroid and malaria. 

The mode of action of sulfanilamide is not clearly under- 
stood. In the presence of a very limited number of bacteria, 
it appears to be slightly bactericidal. It is definitely bacteric- 
static; that is to say, it slows down the rate of growth of bac- 





*Read at the meeting of the New York Academy of Medicine, Section on 
Otolaryngology, Nov. 16, 1938. 

+From the Bureau of Laboratories, Department of Health, New York. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Jan. 6, 1939. 
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teria. Osgood? has studied the effect of the drug on human 
bone marrow cultures infected with hemolytic streptococci and 
believes that its major action is that of neutralization of the 
bacterial toxins. It is apparent that the efficacy of the drug 
is dependent on a number of factors, which at present are 
not definitely known. 


It has also been shown by Marshall, Emerson and Cutting’ 
that this chemical has the remarkable power of penetrating 
all tissues, including fat and bone. These workers have noted, 
following oral administration, that the drug is nearly com- 
pletely absorbed in three to four hours. By repeated admin- 
istration at intervals of three to four hours the concentration 
of sulfanilamide in the blood can be steadily raised to five, 
10 or more milligrams per cent of serum. Marshall, et al.,* 
have shown also that the chemical rapidly passes over into all 
the body fluids, including the spinal fluid, in approximately 
the same concentration as is found in the blood. This rapid 
diffusion and penetration of the drug to all parts of the body 
is undoubtedly an important factor in its effectiveness as a 
chemotherapeutic agent. 


The drug is excreted rapidly in the urine. Marshall, et al.,’ 
have shown that in man a part of the sulfanilamide is excreted 
in conjugation as a para-acetylamino derivative. This acetyl- 
sulfanilamide is practically inert against streptococcus infec- 
tion in mice. It is important to note that excretion of the 
drug is delayed in the presence of renal damage. 


The questions in regard to the choice of compound and the 
best route of administration are not as yet settled. Originally 
we used in most cases a combination of sulfanilamide by 
mouth and neoprontosil by intramuscular injection. This was 
occasionally supplemented by the use of an 0.8 per cent sul- 
fanilamide solution intraspinally. This solution was at times 
given subcutaneously to patients who were unable to swallow 
or retain medication by mouth. In recent months we have 
employed mainly neoprontosil powder by mouth, with or with- 
out the additional use of neoprontosil solution intraspinally. 
Whenever neoprontosil solution was injected intrathecally it 
was diluted with distilled water, saline solution or a specific 
serum, if available. The neoprontosil was administered intra- 
muscularly when the patient was unable to take medication 
orally. Occasionally the neoprontosil powder was administered 
by gavage. 
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The compound referred to as neoprontosil, formerly known 
as Prontosil Soluble, is disodium 4 sulfanido-phenyl-2-azo-7- 
acetylamino - 1 - hydroxy - naphthalene - 3, 6 disulfonate. This 
should not be confused with the earlier less soluble prepara- 
tion, 4-sulfanido-2, 4-diamino-azobenzene, synthesized by 
Mietsch and Klarer.* Neoprontosil has been availble in solu- 
tion (2.5 and 5 per cent) for parenteral use and recently for 
investigative purposes in capsules and tablets for oral admin- 
istration. 


Chart I shows the chemical formulae for the original Pron- 
tosil, neoprontosil and sulfanilamide. 


sam Wen >NH Oricinal Prontosil 
Nit, 
So.N4K NSN NHCOCH, 


Na03$ $ 03 Na 


SON > NH, Sulfanclamide 


The relationship of neoprontosil to sulfanilamide is not 
clearly understood at the present time. Neoprontosil yields 
only 11 gr. (0.73 gm.) of sulfanilamide per 100 cc. of the 
2.5 per cent solution. Bannick, Brown and Foster® found that 
the concentration of sulfanilamide in the blood of patients to 
whom neoprontosil was given orally varied from 1 to 3.6 mg. 
per cent. These concentration figures are low. If the satis- 
factory results with neoprontosil are attributable solely to the 
sulfanilamide fraction, then it must be assumed that compara- 
tively small doses of the latter drug are sufficient for thera- 
peutic purposes. Indeed, the recent experimental work of 
Osgood? seems to indicate that sulfanilamide may be thera- 
peutically effective in the low concentration of 1 mg. per 
100 ec. of serum; however, we are inclined to believe that neo- 
prontosil is capable of producing in the body some other 
chemotherapeutic action, independent of the sulfanilamide. 


Neopron tosil 


Recent studies by Rosenthal,® Barlow’ and Raiziss, et al.,° 
indicate that neoprontosil is more effective against the hemo- 
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lytic streptococcus when given orally than following paren- 
teral administration. Raiziss and his associates further point 
out that the protection afforded experimentally infected ani- 
mals when neoprontosil is given orally approximates closely 
that obtained by the use of sulfanilamide. Barlow’s study 
indicates also that neoprontosil is considerably less toxic than 
sulfanilamide. These experimental observations have been 
confirmed in a large measure by the work of Bannick, et al.,* 
and by our own clinical experience. It seems, therefore, 
that neoprontosil when given by mouth constitutes an effec- 
tive chemotherapeutic agent associated with relatively little 
toxicity. 


There is at present no absolute agreement concerning the 
dosage of sulfanilamide. Most workers have followed the rec- 
ommendations of Long and Bliss*® and have elected to give 
the drug so that it will be present in the blood in amounts of 
iv mg. or more per 100 cc. It is our impression that it is not 
necessary to use large doses and to maintain high concentra- 
tions of the drug in the blood. We have seen favorable results 
in cases with the relatively low blood sulfanilamide levels of 
4 to 6 mg. per cent. I have already referred to the work of 
Osgood,? which tends to show the value of small doses of the 
drug. As a rule, we have given 5 to 15 gr. of the sulfanilamide 
every four hours and 5 to 10 cc. of the neoprontosil solution 
every four hours. As previously stated, we have preferred the 
use of neoprontosil by mouth in most of our recent cases and 
we have employed the dosage of 5 to 15 gr. every four hours. 
In very severe infections we have occasionally used larger 
doses. 


We do not feel sure at present that there is any advantage 
in administering the sulfanilamide intraspinally. Indeed, most 
of our recovered cases were not treated in this manner; how- 
ever, the 0.8 per cent sulfanilamide solution is nonirritating 
to the meninges and can do no harm. Likewise, the adminis- 
tration of neoprontosil solution intraspinally is harmless, 
although it may cause a temporary rise in temperature. At 
present we are inclined as a rule to prefer neoprontosil to 
sulfanilamide solution for intrathecal use. 


While sulfanilamide is a therapeutic agent of great value, 
it has also toxic qualities of no little import. The most serious 
toxic manifestations are those associated with the hemato- 
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poietic system; namely, hemolytic anemia and granulocyto- 
penia. The development of morbilliform skin rashes and fever 
constitute less severe reactions. Mild toxic effects are quite 
common and they include cyanosis, dyspnea, dizziness, nausea, 
headache, excitement and confusion. Certain of these reac- 
tions appear to be direct toxic effects of the drug, while others, 
particularly hemolytic anemia and agranulocytosis, must at 
present be regarded as idiosyncrasies. Fortunately, we have 
not encountered any of the more serious reactions. 


With the development of the more severe toxic manifesta- 
tions, the drug should be withdrawn at once. We do not, how- 
ever, consider cyanosis as an indication to discontinue the 
sulfanilamide. Marshall and Walzl*® have shown that the cyan- 
osis is due not to the development of met- or sulphemoglobin 
but to a coloration of the red blood cells by an unknown blue 
oxidation product of the drug formed spontaneously in the 
body. According to these investigators the hemoglobin func- 
tion of the blood is not affected during the period of cyanosis. 
Dyspnea which is due to acidosis can usually be prevented by 
the routine administration of sodium bicarbonate in conjunc- 
tion with the sulfanilamide. When the alkali cannot be given 
by mouth, one may administer a one-sixth molar sodium lactate 
solution by the intravenous or subcutaneous route. The drug 
is occasionally responsible for a low grade fever that persists 
or develops late in the course of treatment when there are no 
further signs of infection. The decision whether or not to 
stop the drug under these circumstances is a matter that 
requires delicate clinical judgment. Since sulfanilamide is 
excreted more slowly than normal in conditions of impaired 
renal function, it should be administered with caution in such 
cases. It is, of course, important to make blood counts fre- 
quently, if not daily, on all patients receiving this drug. 


As previously stated, the toxicity of neoprontosil appears to 
be low. Gastrointestinal irritability, evidenced by nausea, 
cramps, vomiting and occasionally diarrhea, is the most fre- 
quent toxic manifestation attributable to this compound. This 
may necessitate temporary withdrawal of the drug. The pos- 
sible development of more serious reactions as a result of 
idiosyncrasies must, however, be borne in mind. 


We have used sulfanilamide in eight cases that we have 
grouped as miscellaneous. They were all of otitic or sinus 
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origin. In three instances the diagnosis was serous or sym- 
pathic meningitis. These patients were treated with spinal 
drainage and sulfanilamide. In addition, a bilateral mastoid- 
ectomy was done on one and a petrous operation on another. 
These three patients recovered. It is, of course, difficult to 
evaluate the réle of the drug in these recoveries. There were 
two cases of brain abscess caused by the hemolytic streptococ- 
cus and secondary to mastoiditis. In addition to the sulfanila- 
mide, first a mastoidectomy and then an operation on the 
brain abscess was done in each instance. Only one of these 
two patients recovered. The fatal case had also developed 
meningitis. The drug was used with success in two patients 
with sinusitis, one of whom had developed also some undeter- 
mined form of meningitis. In a case of hemolytic streptococ- 
cus septicemia associated with an otitis media, recovery fol- 
lowed the use of sulfanilamide therapy. 


Two cases of meningitis due to mixed infections were 
treated with sulfanilamide. Both cases ended fatally. In one 
instance, the meningitis was caused by pneumococcus III and 
streptococcus viridans and developed within 24 hours after an 
ethmoid operation. In the second patient, the meningitis fol- 
lowed a chronic sinusitis and osteomyelitis of the skull. The 
spinal fluid showed the presence of diplococcus mucosus. The 
meningeal infection cleared up, following the use of antimen- 
ingococcic serum intraspinally for several days; however, the 
signs of meningitis reappeared two weeks later. The spinal 
fluid findings were confirmatory, but showed this time a differ- 
ent organism, staphylococcus aureus. The patient failed to 
respond to bacteriophage and sulfanilamide therapy and died. 
Necropsy showed three brain abscesses, one of which was 


connected with the ethmoids. The meninges were practically 
clear. 


There were three cases of meningitis due to B. Influenzae 
and associated with otitis media. Sulfanilamide was used in 
conjunction with the specific serum. These three patients died. 


There were three cases of meningitis due to the non- 
hemolytic streptococcus, two of which were definitely of the 
viridans variety. In one, the meningitis was of three weeks’ 
duration. An operation on the ethmoids and sphenoidal sin- 
uses showed extensive involvement, with bone necrosis. Sul- 
fanilamide was used for less than 24 hours. The patient died. 
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The second case, in which the meningitis was secondary to a 
left otitis media, also ended fatally. In the third instance, the 
meningitis was associated with a chronic sinusitis. The clin- 
ical picture was a very severe one, with marked signs of 
meningeal irritation, coma and left hemiplegia. Streptococcus 
viridans was recovered from the spinal fluid culture. Follow- 
ing a course of intensive sulfanilamide therapy and spinal 
drainage, the patient made an uneventful recovery. 


I would like to refer also to two cases of meningitis in which 
the organisms were not definitely identified. In one instance 
a mastoidectomy was done for a chronic left mastoiditis and 
otitis. Meningitis developed seven weeks after the operation. 
The spinal fluid showed Gram-positive diplococci on smear and 
staphylococci on culture. The operation was revised and pus 
was evacuated from the inner ear. The patient received a 
long course of treatment with sulfanilamide and spinal drain- 
age and made a complete recovery. Another patient had men- 
ingitis following scarlet fever and mastoiditis, which was 
operated on. Gram-positive organisms were found in the 
smear, but the culture was negative. This patient recovered 
with the use of sulfanilamide and a small amount of conva- 
lescent scarlet fever serum. This case was probably due to a 
hemolytic streptococcus. 


We have used sulfanilamide in 42 cases of pneumococcic 
meningitis. Most of these cases were associated with an otitic, 
sinus or upper respiratory infection, or occasionally with a 
pneumonia. It is quite likely that in many instances an upper 
respiratory infection is associated with an undiagnosed sinus- 
itis. Indeed, in one case with a clinical upper respiratory 
infection, an ethmoiditis was found at necropsy. An undiag- 
nosed sinus infection may also have been present in those 
instances with an undetermined primary focus or in those 
associated with a pneumonia. 


In this series of 42 cases there were only seven recoveries. 
The first was a type 31 meningitis which developed shortly 
after a tonsillectomy and exenteration of the right ethmoid. 
The second case, due to a type 29, followed within 48 hours 
after submucous and turbinate resections. It is probable that 
in these cases the primary foci were adequately drained. The 
third case, caused by a type 4 organism, had a double otitis 
media complicated by bilateral mastoiditis. A mastoidectomy 
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was done first on the right side and a week later on the left 
side. Meningitis developed about a week after the second 
operation. In the fourth recovery, the causative organism was 
a type 13. The primary focus could not be determined defi- 
nitely in this case, although he had a slight left catarrhal 
otitis for one or two days. This patient ran a long course, 
approximately five weeks, before the spinal fluid became ster- 
ile. There was also a short relapse late in his convalescence. 
The fifth case, due to a type 6 organism, showed Roent- 
genographic evidence of involvement of the right ethmoid, 
sphenoid and frontal sinuses; however, no sinus operation was 
done. In addition to the sulfanilamide and neoprontosil, this 
patient received also rabbit antipneumococcic serum. In the 
sixth recovery, the causative pneumococcus was a type 7. The 
primary sources of infection were located in the right frontal 
and maxillary sinuses. After a sinus operation was per- 
formed, the patient was treated with sulfanilamide, neopron- 
tosil and antipneumococcus serum. The seventh case, caused 
by a type 1 organism, had a bilateral otitis media. There were 
no clinical signs of mastoiditis. The Roentgenogram showed 
suspicious involvement of the left mastoid only; however, at 
operation both mastoids were found to be diseased. The 
patient received also antipneumococcus serum in addition to 
the sulfanilamide and neoprontosil. It should be noted that 
these seven patients who recovered had persistently negative 
blood cultures. 


The more important data in regard to this group of recov- 
ered cases are shown in Table I. 


Among the fatal cases, there was a great variety of types 
of pneumococci with a slight preponderance of types 1 and 3. 
In most of these cases it was impossible to diagnose during 
life the focal infection with sufficient definiteness to warrant 
an operation. It is very likely that the failure to eradicate 
the primary foci may have been an important factor in the 
unfavorable results. 


While the clinical results with sulfanilamide in pneumococ- 
cic meningitis are far from satisfactory, they are, neverthe- 
less, encouraging and, indeed, are favorable when compared 
to our former case fatality, which had been 100 per cent. Fur- 
thermore, in several of the fatal cases the clinical course was 
markedly prolonged, at times five or six weeks, with long 
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intervals of improvement. It is possible, perhaps even prob- 
able, that proper removal of the primary foci might have 
led to recovery in these instances. 


Finland and his associates ** have recently reported a group 
of 10 cases of pneumococcus meningitis with six recoveries. 
The essentials of their treatment are: 1. administration of 
large doses of sulfanilamide; 2. intravenous injection of spe- 
cific antipneumococcic serum; 3. intraspinal injection of the 
patient’s own fresh serum after the establishment of a balance 
of antibody in the blood, or the use of small doses of specific 
antiserum, together with fresh human serum; 4. frequent 
spinal drainage. It is difficult to evaluate this form of ther- 
apy, based on a small series of cases. We have treated only 
one patient in this manner, without success; however, it is 
our opinion that this treatment deserves an extended trial. 


I am inclined to think that future progress in this form of 
meningitis will depend mainly on the development of a more 
effective chemotherapeutic agent, capable perhaps of attacking 
the primary foci of infection. In this connection, I would like 
to mention that during the past few months there have 
appeared in the British medical literature favorable reports 
on the use of a new sulfanilamide derivative, M. & B. 693 or 
2(p-aminobenzenesulphonamido) pyridine, in the treatment 
of pneumonia and in one case of pneumococcus meningitis. 
We have begun to use this compound* in pneumococcic menin- 
gitis and hope to report on it at some future date. 


The use of sulfanilamide in cases of meningitis due to the 
hemolytic streptococcus has yielded marvelous results. We 
have had 35 cases, with 28 recoveries and seven deaths. In 
our experience, the case fatality in this form of meningitis 
has been reduced from more than 95 to about 20 per cent by 
the use of sulfanilamide and/or neoprontosil. 


The diagnosis in these cases was definitely established by 
recovering the streptococci from the spinal fluid cultures. The 
organisms were definitely identified as belonging to the 
beta hemolytic variety, although they were not classified 
serclogically according to the method of Lancefield’? or that 
of Griffith.” 





*M. & B. 693, manufactured by the English firm of May & Baker, was 
supplied to us through the courtesy of Merck & Co. 
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Table II shows the more important points in regard to this 
group of cases. 


It will be noted that all but three of these cases were of 
otitic origin. The exceptions included a case with a pansinus- 
itis, another with an inflammation of the throat, and the third 
with an upper respiratory infection. 


In reviewing the records of the fatal cases it may be 
noted that sulfanilamide was used less than 12 hours in two 
instances. In another case the drug was used less than 24 
hours before death. This patient showed at necropsy a very 
extensive pansinusitis and a sarcoma of the pituitary body. 
The postmortem findings in the fourth case were extensive 
thrombosis of the left lateral and transverse sinuses and herni- 
ation of the cerebellum through the operative wound. In the 
fifth case the necropsy showed a subdural abscess in the lum- 
bar region, which had caused a spinal block, and endocarditis 
of the mitral valve. The sixth patient had pneumonia and 
streptococcus bacteremia. 


It is important in all forms of meningitis to adequately 
drain the subarachnoid space. In our experience, the more 
radical methods of establishing drainage, such as laminectomy, 
or trephining the cisterna magna, have no advantage over 
repeated lumbar punctures or cisternal or ventricular punc- 
ture if block occurs. Indeed, establishing permanent drainage 
may be a disadvantage if serum or chemicals are to be used 
intraspinally. We do not recommend the use of forced spinal 
or perivascular drainage. 


The prompt and complete eradication of the primary foci of 
infection is of particular importance in the forms of menin- 
gitis under consideration. It cannot be too strongly empha- 
sized that, not infrequently, a severe mastoiditis may fail to 
present clinical symptoms and occasionally even Roentgeno- 
graphic evidence of involvement. Several such instances are 
shown in Tables I and II. Of course, a patient will occasion- 
ally recover even if the focal infection is not removed. It may 
be noted, in Table II, that nine patients recovered without an 
operation. But, as a rule, it is too great a risk not to eradicate 
the primary focus. 


Sulfanilamide therapy marks an important advance. By 
means of this drug and its derivatives we can now treat 
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successfully many of the otherwise almost uniformly fatal 
infections; moreover, the development of sulfanilamide has 
stimulated a tremendous interest in the subject of chemother- 
apy. Extensive laboratory research is being carried on in an 
effort to prepare more effective and less toxic compounds. 
The scope of clinical usefulness of the drug is being investi- 
gated on a large scale. Indeed, the future looks bright for even 


greater progress in the field of chemotherapy of bacterial 
infections. 
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THE SURGICAL TREATMENT OF 
CHRONIC DACRYOCYSTITIS. 
THE TRANS-SEPTAL 
APPROACH.* 


Dr. SAMUEL W. GARFIN, Boston. 


Introduction: Diseases of the lacrimal passages lie within 
the fields of both the ophthalmologist and the rhinologist. 
The failures in treatment in many instances may be traced to 
the unfamiliarity of the oculist or the rhinologist, working 
independently with the existing pathology. For this reason, 
the co-operation of both specialties is a prime requisite to 
insure successful results. 


Historical: Disease of the lacrimal apparatus was known 
to the ancients. 


Celsus, 25-50 A.D., recommended, in suppuration of the 
lacrimal sac, “excision of the entire diseased tissue down to 
the bone, and the latter burned with a red-hot iron for the 
purpose of causing a thick sequestrum to fall away.” 


Archigenes, in the second century, A.D., recommended the 
application of a caustic after the incision of the diseased 
sac and boring several holes close together through the lacri- 
mal bone into the nose. Paul, of Aegina, at the end of the 
seventh century protested against trephining into the nose. 
Anel, in 1713, was the first to introduce a probe through the 
upper puncture into the lacrimal sac and duct. Petit, in 1734, 
made an incision in the diseased sac and from there introduced 
probes into the duct to keep it open. 


Woodhouse, 1650-1730, performed the first extirpation of 
the sac. After the removal of the sac he bored a hole in the 
lacrimal bone and introduced a gold cannula into the nose. In 
more recent times we also find advocates of the cannula 
method. Dupuytren, 1872, used a gold cannula. Callahan, 
1925, used a silver tube, and Heermann, 1927, advises the 





*Read before the New England Otolaryngological Society, Boston, Feb. 16, 
1938. 
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introduction of a glass tube through the lower canaliculis into 
the nose, to be left there permanently. 


Toti, in 1904, published his dacryocystorhinostomy, which 
is really an improvement of the Woodhouse operation, and 
prior to this extirpation was the dominant procedure in 
chronic dacryocystitis. Although the Toti modification was a 
distinct improvement over the older operation, it was not 
always successful. 


Struycken, 1910, was probably the first to suggest the neces- 
sity of suturing the wound margins. This was also advocated 
by Kuhnt, 1914; by Ohm, 1920; by Dupuy-Dutemp and by 
Bourget abroad. In this century, the modification best known 





Fig. 1. Tear sac from antrum, from the same side, from the opposite 
side through a septal incision. (A) Pyriform aperture. (S.M.) Maxillary 
sinus. (T) Tear sac. (S) Septum. 


is the one by Mosher, 1921-1923. More recently, Chandler, 
1936, suggested an improvement in the latter operation. 


The intransal operation was first developed by Caldwell, 
1893; later modified by Passow, 1901; Strazza, 1904, and 
others. 


In 1910, West described his experience with fenestration 
of the lacrimal duct by making a window resection in the 
nasal wall of the duct; he then extended this opening superior- 
ly until not only the canal but sac wall as well was exposed. 
The medial wall of the duct and the sac was then resected. 
In 1912, West abandoned the opening of the duct and limited 
himself to exposing the sac and excision of its medial wall. 
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Apropos, it may be of interest to note that Polyak, in 1908, 
two years before West, described a case of exposure of the 
duct and sac and included this in a large number of cases 
published in 1913. 


The original West operation was, above all, beset by over- 
whelming technical difficulties. These were largely due to the 
awkward approach and the inability to bring the operative 
field into proper view. The trans-septal approach (to be 
described later) provides a better view of the operative 
field and in this way greatly simplifies the operation. 


The functional superiority of dacryocystorhinostomy over 
that of sac extirpation is now so generally acknowledged, both 





Fig. 2. (A-A) Incision through mucous membrane and perichondrium 
with elevation of membrane. (B-B) Incision through cartilage and mem- 
brane on opposite side. 


in this country and abroad, that further discussion is no 
longer necessary. 


Indications: The indication for the tear sac operation should 
rightfully be decided by the ophthalmologist, since he is the 
one whom the patient first consults. Broadly speaking, one 
may say that when, in the course of a chronic dacryocystitis, 
the various conservative ophthalmological methods have failed 
and there is apparent etiological cause for the disease in the 
nose, the tear sac operation is indicated. Meller recommends 
the operation in tear sac blennorrhea when the conservative 
treatment has failed, and West is of the opinion that his 
operation is indicated in all disease processes contingent upon 
a dacryostenosis. 
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Operation: The operation is generally performed under 
local anesthesia with the patient in the reclining position. 


An incision of the septum is made, as if for a submucous 
resection, on the opposite side to that of the affected tear sac; 
i.e., the right tear sac is approached through an incision in 
the septum from the left vestibule, and vice versa. The mucous 
membrane and the perichondrium is elevated, exposing the 
cartilage. This is then cut through 2 or 3 mm. behind the pri- 
mary incision and parallel with it; the mucous membrane 
and perichondrium on the opposite side is likewise elevated. 
The septum is resected if necessary in such manner as to 
provide a good view of the operative field. At the region 





Outline of mucoperiosteal flap in the lacrimal region on the 
sntere “al nasal wall in cases of anteriorly placed middle turbinate. 


where the cartilage is cut through the mucous membrane on 
the opposite is likewise incised so that between the primary 
incision of the mucous membrane of the first side and the 
incision of the mucous membrane on the other side there 
remains a partition of septal cartilage with intact membrane. 


The Dacryocystorhinostomy (West operation): A more or 
less horizontal incision is made on the lateral wall of the nose, 
a little above the point of insertion of the anterior end of the 
middle turbinate and extended anteriorly for a distance of 
1 cm.; from here the incision extends vertically downwards 
to approximately the superior border of the inferior turbinate. 
This mucoperiosteal flap is now freed from the underlying 
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bone, is grasped above and carefully pulled downwards. In 
pulling down the flap it tears away from its insertion in the 
ridge of the uncinate process and hangs downwards over the 
inferior turbinate. A corresponding area of bare osseous lat- 
eral nasal wall now comes into view, exposing a portion of 
the nasofrontal process, the bony lacrimal fossa and a part of 
the uncinate process. 


With a fine Hajek ethmoid hook, the posterior border of 
nasofrontal process is located, the instrument is moved slowly 
posteriorly until it engages the maxillolacrimal suture. The 
chisel is now placed about 5 mm. anterior to the suture and 
the maxillary portion of the lacrimal fossa is paired down in 





Fig. 4. Outline of mucoperiosteal flap in the lacrimal region on the 
lateral nasal wall in cases of average-size middle turbinate. 


layers. The bony window is enlarged from below upwards 
since the bone is usually thinner here. A long sphenoid punch 
is used to enlarge the window anteriorly and upwards towards 
the cupola. The bony opening should be about 10 mm. in 
width and 15 mm. in height, so that when a probe is intro- 
duced into the lower canaliculus and directed into the nose it 
nowhere encounters bony resistance. 


With a Bowman probe in the lower canaliculus, the medial 
wall of the sac is pushed into the bony window, a vertical inci- 
sion is made in the most bulged part of the wall, dividing it 
into two wound flaps, which are entirely removed, leaving only 
the lateral tear sac wall. The mucoperiosteal flap on the lateral 
wall of the nose is now shortened and replaced. The wound is 
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packed firmly with selvage edge iodoform gauze and allowed 
to remain eight days. 


The incision in the mucous membrane of the septum on the 
first side is closed with two or three silk thread sutures, the 


incision in the septum on the opposite side is left open for 
drainage. 


Contraindications: The intranasal operation is contraindi- 
cated in the acute phlegmonous stage, in very young children, 
on account of the rather narrow anatomical relationship, in 
the very old and feeble and in cases where there is marked 
narrowing or closure of the nasal passages. 





Fig. 5. Mucoperiosteal flap turned down, bony window in the lacrimal 
fossa and exposure of medial wall of the tear sac. (T.S.) Medial wall of 
tear sac. 


Results of Operations: I have performed approximately 
31 tear sac operations by the trans-septal method. Twenty- 
one of these were carried out at the Meller Clinic in Vienna, 
1925-1926. Follow-up statistics of these are not available; 
however, Prof. Karl Kofler, under whose direction these oper- 
ations were performed, in a personal communication to the 
author states that he has obtained 87 per cent primary cures; 
the remaining 13 per cent required a secondary operation. In 
a more recent communication, the same author writes that 
in a series of 196 tear sac operations he has obtained “100 per 
cent primary healing of the sac.” 


Of 10 patients on whom I performed the trans-septal oper- 
ation and who have been followed to date, two have shown 
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recurrence of epiphora within three months following oper- 
ation. These patients were reoperated and in both instances 
the recurrences were due to infected anterior ethmoidal cells 
lying in close relationship to the sac and an inadequate bony 
window. The remaining eight patients have been free of 
symptoms to date, the longest postoperative duration being 
nine years and the shortest period one year. 


Experience has shown that if recurrence of epiphora is to 
take place it will usually manifest itself within three or four 
months. 


The small number of cases presented are not sufficient for 
statistical criteria, and are not offered as such. It is rather 
to the method of approach to the tear sac that the attention 
is directed. By going through the septum, a hitherto techni- 
cally difficult operation is made considerably easier. 


SUMMARY. 


1. The history of the treatment of dacryocystitis from the 
time of Celsus to the present day is outlined. 


2. The indications and contraindications for the endonasal 
operation are cited. 


3. The technical difficulties of the West operation are great- 
ly simplified by the method described. 


I hereby express my sincere gratitude to Dr. Louis M. 
Freedman and to Dr. LeRoy A. Schall for their helpful sug- 
gestions in the preparation of this paper. 
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ANESTHESIA IN PERORAL ENDOSCOPY.* 
Dr. F. JOHNSON PUTNEY, Philadelphia. 


Endoscopic procedures may be satisfactorily performed 
with but minimum discomfort provided there is adequate anes- 
thesia. The reactions of patients to endoscopic procedures 
vary; to some it is a terrible ordeal, while to others it is not 
particularly disturbing. When performed under local anes- 
thesia the complaints commonly encountered are either a feel- 
ing of suffocation or an inability to inhibit coughing. Effective 
anesthesia is required for the operator to work well, and when 
patients are co-operative difficulties are diminished. Peroral 
endoscopy must be carried out in an orderly manner; it should 
not be necessary to wage a battle in order to inspect the air 
or food passages. The best anesthesia obtainable is required 
for the removal of difficult foreign bodies, and relaxation of 
the patient aids greatly in reducing the incidence of trauma. 


The type of anesthesia employed, whether local or general, 
is largely optional, but the majority of clinics in this country 
use local anesthesia. There should be no need of complicating 
an operation lasting but a few minutes by using a general 
anesthesia if local anesthesia will suffice. General anesthesia 
is said to be harmless, yet in certain cases it possesses definite 
hazards. It is not safe when performing esophagoscopy or 
gastroscopy for the removal of foreign bodies in children. 
Frequently these youngsters cease breathing because of com- 
pression of the trachea produced by the rigid endoscope and 
the extended position of the head and neck. If this occurs it 
is far safer to have the patient conscious than under the 
influence of a general anesthetic. Secondly, the relaxation pro- 
duced may be sufficient to enable an esophageal foreign body 
to pass into the stomach before removal can be accomplished, 
thus increasing the difficulty of extraction. Properly employed 
local anesthesia eliminates the disagreeable features of endo- 
scopy and enables the operator to make an efficient and speedy 
examination, perform biopsies, and remove foreign bodies. 








*From the Bronchoscopic Clinic, Jefferson Hospital. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Dec. 3, 1938. 
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Sedation: Sedatives are valuable adjuncts in endoscopic 
work. They should be used in all diagnostic or initial exami- 
nations, in apprehensive patients, and for the removal of for- 
eign bodies. The hypodermic injection of morphine and scopo- 
lamine is preferred but barbiturates may be given if desired, 
or when the patient is sensitive to opiates. The average adult 
dose of morphine sulphate varies from gr. % to gr. 34, and 
scopolamine hydrobromide from gr. 1/300 to gr. 1/100. The 
amount is influenced by age and weight, the younger and more 
robust the individual the larger the dose. One must observe 
considerable caution in administering scopolamine to elderly 
people, for at times this drug causes temporary mental 
derangement. A safe rule to follow is to reduce the quantity 
after the age of 50 years. 


Children tolerate large doses of morphine remarkably well. 
The amount may be calculated on the basis of Young’s rule 
taking the standard dose of morphine as gr. 4. 


The time element is very important in procuring the desired 
sedation. Medication should be given from 45 minutes to one 
hour before the operation. Frequently it is advantageous to 
administer the drug in divided doses, the first hypodermic 
injection being given 114 hours and the second 45 minutes 
before the scheduled endoscopy. In this way the cumulative 
effect is secured, making this method particularly desirable 
for removing foreign bodies in children. 


LOCAL ANESTHESIA. 


In the bronchoscopic clinic children under the age of 6 years 
are given no anesthetic, but liberal sedation is employed. 
Older children, up to 10 years, are taught to gargle the anes- 
thesia solution, while those above this age follow the same 
routine as adults. 


The use of cocaine has been practically abandoned. Since 
several cases of severe poisoning have been reported in the 
literature a search for less toxic drugs having the anesthetic 
properties of cocaine was instituted. A combination of pon- 
tocaine hydrochloride (p-butyl-aminobenzoyl-dimethyl-amino- 
ethanol) and larocaine hydrochloride (1 p-aminobenzoyl-2, 
2-dimethyl-3-diethylamino-propanol) has proved useful. The 
anesthetic power of 1 per cent pontocaine corresponds to that 
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produced by 10 per cent cocaine, while 2 per cent larocaine is 
equivalent to twice that strength of cocaine. These are 
employed in aqueous solution. 


A gauze pledget saturated with pontocaine solution, 1 per 
cent, is applied to each pyriform sinus by means of cross- 
action forceps. This is followed by the instillation of 2 to 
4 ec. larocaine, 2 per cent, into the larynx and trachea, using 
a laryngeal mirror, syringe and cannula. The process is com- 
pleted by another topical application to the pharynx. 


Several factors cannot be stressed too strongly for securing 
effective local anesthesia in bronchoscopy. 


1. Use enough of the anesthetizing agent to insure a favor- 
able result, at the same time keeping within the limit of safety. 
In utilizing larocaine the standard amount given is 2 to 4 cc., 
but one of its notable features is that the range of safety 
enables the adult patient to retain as much as 10 cc. with no 
untoward effects. 


2. The solution must be instilled into the airway. The most 
desirable means of procurement consists in dropping the liquid 
slowly into the larynx while having the patient inspire. The 
amount needed is not great when introduced in this manner. 
In laryngeal cases it may be desirable to fractionate the dose. 


3. It is important to allow sufficient time to elapse after 
anesthetizing the patient before proceeding with the exami- 
nation. The maximum effect of larocaine is established eight 
to 10 minutes after its administration. 


4. When previous studies have located the site of the lesion 
in bronchial cases it is profitable to have the patient lean 
toward the affected side when instilling the anesthesia solu- 
tion. In this fashion it will tend to follow the course outlined 
by the position of the individual. Due to anatomical config- 
uration, a liquid placed in the vertical tracheobronchial tree 
will follow the route of the right bronchus in the great major- 
ity of instances. 


5. After passage of the bronchoscope or catheter additional 
medication can be applied directly to the desired locality. 


Esophagoscopy and gastroscopy may be adequately per- 
formed after using a pharyngeal gargle. The gargle is 
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repeated twice, and in this instance pontocaine solution has 
been particularly serviceable. Since the esophagus does not 
contain pain fibres, abolition of the gag reflex eliminates any 
distress that might occur. 


SUM MARY. 


1. The performance of all peroral endoscopic procedures 
can be achieved safely and efficiently under local anesthesia. 


2. A technique which has rendered effective service in the 
bronchoscopic clinic is stated. 


8. Proper sedation provides material assistance in acquir- 
ing anesthesia. 


4. In endoscopy the essentials necessary for local anesthesia 
are: 1. a safe drug; 2. assurance that the operation may be 
performed rapidly and competently; 3. avoidance of discom- 
fort to the patient. 


128 South Tenth Street. 

















TONSILLECTOMY: A DISSECTION TECHNIQUE. 
Dr. SIDNEY ISRAEL, Houston. 


In 1925, I made a microscopic study of excised tonsils,* the 
results of which lead me to evaluate more carefully the vari- 
ous instruments and types of operation current and to attempt 
some refinements in this surgical procedure. From the infor- 
mation gained in the above-mentioned study, it was convinc- 
ing that no form of ring-guarded instrument could ever be 
as conservative of muscle tissue and as protective to blood 
vessels as a delicate, careful dissection in the hands of a 
skilled surgeon. In a properly performed tonsillectomy a 
keen sense of tissue appreciation and an adequate anatomical 
knowledge are required in addition to a certain manual 
dexterity. 


Because the tonsil operation is a common one, rarely entail- 
ing serious complications, it is too often taken for granted 
that there is not much choice of methods. Many physicians 
start with one type of operation or instrument and never 
seek to improve their technique. By using a careful dissection 
it is possible not only to avoid severe hemorrhage and the 
markedly poor end-results of removing either too much or 
not enough tissue, but also to increase the postoperative com- 
fort and safety of the patient and to hasten the healing of 
the wound. 


The most common errors in this operation are: 1. Fre- 
quently the lower pole is missed or not removed. This is due 
to the fact that chronically inflamed tonsils are not easily 
dislocated from their beds so as to be readily pushed through 
the ring-guard. 2. Many times when the tonsil is easily dis- 
located and pushed through the ring instrument too much of 
either the anterior or posterior pillar goes through the ring 
of the instrument, resulting in the amputation of adjacent 
muscle tissue, with consequent defect. Another factor to be 
considered with respect to the ring-guarded instrument is 
that it is impossible to see the blood vessels prior to their 





*A Microscopic Study of the Excised Tonsil in Relation to Tonsillectomy. 
Ann. Otol., Rhinol. and Laryngol., March, 1925. 
Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Nov. 23, 1938. 
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being severed by a blade or a snare wire. This is frequently 
a source of aggravating hemorrhage in the event that a large 
blood vessel is present and has been severed by a blade or 
snare wire. In the dissection operation the posterior or 
attached surface is visualized throughout the entire operation 
and any vessel that is lying adjacent to the aponeurosis or 
capsular surface of the tonsil can be avoided when necessary 
by careful dissection. 


It is my opinion that the great number of instruments 
which have been advertised for the removal of tonsils has 





Fig. 1A. Fig. 1B. 

Fig. 1A. Vertical section of tonsil, low power, showing relation of tonsil 
to adjacent muscle tissue with irregularity of aponeurosis and connective 
tissue. This section includes base of tongue. From the illustration one can 
See that a so-called true tonsil capsule does not exist. 

Fig. 1B. High power magnification of area of Fig. 1A showing distribu- 
tion of connective tissue and aponeurosis and adjacent muscle tissue. From 
the illustration we can appreciate the obstacles to be encountered in the 
accomplishment of the so-called capsule splitting. 


done little to elevate surgery in this department, as most of 
them have featured speed of removal rather than success and 
safety. These instruments have lowered the standard of tonsil 
surgery by placing in the hands of the unskilled and inexpert 
a certain boldness which otherwise they would not have felt. 
I am of the opinion that only through the refinement of tech- 
nique of a complete dissection operation will surgery of the 
tonsils be placed on the high plane that we, as laryngologists, 
should accept. To those of you who differ with me in this 
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conclusion, I suggest that you have a series of 12 pairs of 
tonsils sectioned and examined by a competent and unbiased 
pathologist, and you will be amazed at the amount of muscle 
tissue removed by your favorite instrument (see Figs. 2 
and 3). 


FpThelgl Covrer Wtacked Durlace 


Athens 


a 
Gleosso Valatine 
wTuscle 





Fig. 2. Showing large amount muscle tissue removed from anterior pillar 
at time of operation. Removal of muscle tissue better understood in this 
section by referring to illustration of “horizontal section through mouth 


and pharynx at level of palatine tonsils” (Cunningham). 





Fig. 3. Horizontal section through mouth and pharynx at level of pala- 
tine tonsils. 


The technique of the method of enucleation that has given 
me the best results is as follows: 


Assuming that the patient has been properly anesthetized 
by either local or general anesthesia, an incision is made with 
a sharp knife through the mucous membrane only (see Fig. 4), 
in the upper angle of the tonsil, as the posterior and anterior 
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pillars proceed downward. The incision is then extended 
downward through the mucous membrane over the anterior 





Fig. 4. Tonsil retracted toward the median line, an incision downward 
through the mucous membrane of the anterior pillar, exposing the apo- 
neurosis, or so-called tonsillar capsule. 





Fig. 5. Tonsil retracted toward the median line. The semisharp dissec- 
tion is begun, adhering to the aponeurotic surface of the tonsil. Any blood 
vessels are seen before being dissected away. Severing of any important 
blood vessels can generally be elective. 


pillar, as the mucous membrane attaches itself to the tonsil, so 
as to preserve as much of the mucous membrane as possible. 
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By so doing, the margin of the anterior pillar, instead of being 
left bare or stripped clean of mucous membrane, has a fold 
of mucous membrane which serves as a cover or binder for 
the edge of the anterior pillar, and closely adheres to the sur- 
face after the tonsil has been removed. This fold of mucous 
membrane over the margin of the pillar minimizes the post- 
operative pain and results in a more speedy epithelization. 
The posterior pillar is similarly dealt with. 





Fig. 6. Tonsil retracted toward the median line and dissection practically 
complete except at the lower pole. This is likewise severed by means of 
semisharp dissection under direct vision. You will note the large blood 
vessel which has been dissected away from the tonsil and avoided. This is 
the last step in the dissection operation. No sponges are necessary, thereby 
largely minimizing postoperative discomfort. 


The tonsil is grasped at the upper pole and gentle traction 
is made towards the midline to facilitate the dissection (see 
Fig. 5). The dissection of the tonsil is then carried out from 
above and below, and from before backwards. The aponeu- 
rotic surface of the tonsil, or the so-called capsular surface, is 
strictly adhered to during the dissection with a semisharp 
dissector, so that no adjacent muscle tissue is severed or 
removed. The proper infiltration in the aponeurotic space, or 
the space between the tonsil and the muscle bed, facilitates this 
dissection greatly. The dissection is carried out completely to 
the base, and the tonsil removed in its entirety. You will note 
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that I said the tonsil is completely dissected out — as no snare 
is used. No gauze sponges are used in the mouth or tonsil 
fossae as this procedure is entirely unnecessary and unwar- 
ranted. Gauze in contact with mucous membrane causes abra- 
sions not unlike the injury that would be caused by a piece 
of sandpaper, and it accomplishes nothing except to add to 
the local trauma and postoperative discomfort. In the opera- 
tion as outlined above, if any blood is encountered it is aspi- 
rated away, and the bleeding vessel is controlled with a for- 
ceps, and a ligature applied. 


By observing these essentials, the tonsil fossae look smooth 
and clean. The anterior and posterior pillars are intact as 





they have not been injured, and they are bound or covered 
over the margins with mucous membrane as a result of the 
conservation of mucous membrane at the beginning of the 
operation. The excised tonsils will appear intact, and under 
microscopic examination only minute tags of muscle tissue 
will be found, if any are present. 


With this technique patients suffer a minimum of post- 
operative pain or sore throat; their recovery is more rapid, 
and the operative fields are free from deformity because 
there has been no destruction or injury of adjacent tissue at 
the time of operation. This form of enucleation has been most 
satisfactory in my hands as it reduces bleeding to a minimum 
and gives uniformly successful results. 


With the above description of the technique and results 
which seem to me to approach the ideal in tonsil surgery, I 
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cannot pass the opportunity to state that by no means do I 
think that every tonsil that is present should be removed. 
On the contrary, I think that the indiscriminate removal of 
tonsils has resulted in much harm and disappointment. We 
should maintain an attitude of conservatism in deciding 
whether or not a given pair of tonsils should be removed. 


I have purposely refrained from mentioning any instru- 
ments for the performance of a dissection operation. I nat- 
urally have several pet instruments which serve my purpose 
and requirements. Any type of knife is sufficient for the inci- 
sion. The instrument with which the dissection is done is a 
modification of a Hurd tonsil dissector, being thinner and 
sharper, and, in addition to having a smaller retractor at 
one end, is notched out for the purpose of tying any knot in 
the event that it is necessary. Only a sharp or preferably 
a semisharp dissection can accomplish the end-results as here- 
in mentioned. The grasping forceps are cup-shaped, which is 
very satisfactory, and after the model of Hartman or Mac- 
kenty. A special suction tube, lighter and smaller than usual, 
is used when operating under local anesthesia. This is highly 
desirable and preferable to the usual suction tube that we are 
acquainted with and that is generally used when the patient 
is under a general anesthetic. The feature of the suction tube, 
in addition to its smaller calibre and lighter weight, is that 
it is malleable, can be bent to any position, and has no 
removable tip. It can be easily cleaned, and it is rustless. 


These instruments are obtainable from the Storz Instrument 
Co., St. Louis. 


2010 Esperson Building. 


ERRATUM. 


In the book review of FRACTURES OF THE JAW, by Dr. Robert H. 
Ivy and Dr. Lawrence Curtis, published in THE LARYNGOSCOPE for 


December, 1938, the name of the former was erroneously published as 
Dr. Robert H. Levy. 











MINNESOTA ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 
SECTION ON OTOLARYNGOLOGY. 
Meeting of Nov. 11, 1938. 


The Early Diagnosis and Treatment of Cancer of the Larynx. By Dr. 
Kenneth A. Phelps. Lantern slide was shown. 


The important symptom of early cancer of the larynx is hoarseness. 
Any patient, with hoarseness of three to four weeks’ duration, is entitled to 
a complete history and examination. The reason more cases of early cancer 
of the larynx are now being discovered is because such histories and exam- 
inations are more frequently made. Most cases of advanced cancer of the 
larynx give a history of consulting a doctor earlier in their disease. So, 
quite often, the responsibility for the condition becoming advanced is strictly 
on the shoulders of the medical adviser, who neglected to give his patient 
a thorough examination and thus arrive at an exact diagnosis. 


In taking the history, we should inquire, among other things, into his vocal 
habits, his previous laryngeal diseases, his working conditions, use of alcohol 
and tobacco, and the presence of earache, cough or dysphagia. Family his- 
tory is of litle importance. 


The examination should include: (1) A thorough laryngeal examination 
by direct, indirect and Roentgenologic methods. (2) A bronchoscopic and 
esophagoscopic examination, as lesions in these regions may be related to 
the hoarseness. (3) A good dental survey. (4) A check-up of the nose, 
nasopharynx, the nasal sinuses. (5) X-ray of the chest. (6) Complete 
blood tests, both cytologic and serologic. (7) Biopsy should be done in 
order to make the diagnosis complete. 


I doubt if any experienced iaryngologist any longer believes that the taking 
of a specimen for biopsy may spread the cancer, as was formerly thought. 
The specimen, for biopsy, may be taken by direct or indirect means, but it 
must be from the proper site as well as of sufficient depth. I have had to 
take several specimens for biopsies in some cases before getting a positive 
diagnosis. In one case the biopsy was positive, but section of the vocal 
cord, after the removal, showed no cancer, but leucoplegia only. (The biopsy 
removed the cancer.) In other cases biopsy can be done at operation. Nat- 
urally, the pathologist must be competent, for the differentiation of various 
lesions requires an expert. 


Once the diagnosis of early cancer is made, the details of the histological 
structure of the tumor are of less importance, I believe, than is the location 
of the lesion. If the lesion is located in the anterior or middle portion of 
one cord and does not extend much beyond the midline of the anterior com- 
missure, then a laryngofissure will give a cure in from 75 to 80 per cent of 
cases. Recently Harris and Klemperer concluded that the pathology of the 
tumor gave no hint as to its radio sensitivity. (Archives of Otolaryngology, 
Vol. 28, No. 3, p. 355, Sept., 1938.) 


Fixation of the cord is of some importance also, but fixation may occur 
in tuberculosis or lues as well as in cancer, though less often unilaterally 
Fixation is not the factor which determines whether a total laryngectomy 
or a fissure should be done. Fixation does not usually occur early, as it is 
due to infiltration of the musculature. It is not needed to make the diagnosis 
of malignancy certain, as was once believed. 
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The treatment is removal of the tumor; by surgery (cold knife or electro- 
coagulation) and radiation (radium or X-ray). The surgeon and the radiol- 
ogist should cooperate for the best interests of the patient. Both should 
see the patient and decide together upon the proper treatment. Some very 
good laryngologists state they have yet to see a five year cure when radiation 
alone was used. Others have seen many. Both the surgeon and the radiologist 
like to treat early cases and tend to leave the advanced case to the other. 

From the surgical standpoint the operation of choice is laryngofissure. 
Window resection and hemilaryngectomy are not discussed, nor shall I dis- 
cuss the details, such as— should a tracheotomy be done; should local or 
general anesthesia be used, etc. Statistics show that cures are obtained in 
80 per cent of properly selected cases. The one cause of disappointment is 
when this operation is done in borderline cases. When the lesion is too far 
advanced for laryngofissure, it should not be attempted. 

Concerning radiation, Tucker wrote in 1928, “The use of radium and X-ray 
is now generally conceded to have no place in the treatment of cancer of 
the larynx, except in some cases postoperatively.” Since then the Coutard 
technique has been developed and now there certainly is a place for X-ray 
and radium in the treatment of cancer of the larynx; however, I am of the 
opinion that the radiologist has not yet standardized his methods of treatment. 

The problem of treatment should be solved by cooperation. At present 
there seems to be agreement that surgery offers the best hope, aided by 
radiation at the proper time and used in the proper manner. 


DISCUSSION, 


Dr. E. THomas Bett, University of Minnesota (by invitation): I want to 
say first that I am deeply impressed with the success you gentlemen now 
have with cancer of the larynx compared to the results 15 years ago. The 
only thing we could offer then was a complete laryngectomy. Just to save 
a patient now and then with a partial operation is a great satisfaction to 
everyone concerned. We should congratulate ourselves. We commonly clas- 
sify carcinomas of the larynx as extrinsic and intrinsic. A majority of the 
intrinsic group develop on the vocal cords, but they may arise anywhere 
in the larynx. Extrinsic cancers are more common than the intrinsic. Dr. 
Phelps is only discussing the intrinsic forms. The great preponderance in 
males has been known for many years. It is six times as frequent in males 
as in females. A similar preponderance in males is found in carcinoma of 
the pharynx, tongue and mouth and lower lip; the last is twenty times as com- 
mon in males as females. There is no adequate explanation for this dispro- 
portion in the sexes. It has been suggested that since about half the cancers 
in woman involve the reproductive organs, there are fewer candidates for 
other cancers. Many attempts have been made to explain this sex preponder- 
ance on the basis of habits peculiar to males, such as the use of tobacco and 
alcohol, but these theories are not well supported by evidence. 


On gross inspection carcinoma of the larynx occasionally resembles tuber- 
culosis or syphilis or even a non-specific chronic inflammation. It is prob- 
ably better to do a biopsy in all cases before radical surgery is undertaken. 
Tuberculosis of the larynx is always secondary to pulmonary tuberculosis. 
I have never seen tuberculosis of larynx in the absence of a pulmonary lesion. 
Syphilis rarely involves the larynx, but it may produce a thickened, rough- 
ened cord resembling carcinoma. I know of one patient who had a laryn- 
gectomy for a non-specific chronic laryngitis. It is important to take a 
biopsy in the proper way. The tumors are usually squamous cell carcinomas 
and the diagnosis can be made only from a vertical section through the 
growth. Do not clip a piece off the surface, but cut out a small vertical 
wedge through the main part of the tumor. The diagnosis is established 
readily from a good biopsy. 


(To be continued in a succeeding issue.) 





ADVERTISEMENTS. 


— 


Authorities Say: 


“Chewing gum, particularly if medi- 
cated with aspirin, has a salutary 
and healing effect in the majority of 
throat inflammations.” — H. Hays, 
E.E.N.T. Monthly, July, 1936. 


“Chewing gum containing acetyl- 
salicylic acid is of value in reliev- 
ing pain. This is marketed under 
the trade name of ‘Aspergum’.” — 
Warbasse and Smyth, “Surgical Treat- 


ment,” W. B. 
Vol. 2, p. 196. 


Saunders, Phila., 1937, 


“Aspirin chewing gum is prescribed 
for all (post-tonsillectomy cases). It 
helps prevent the muscles becoming 
stiff and relieves pain to some ex- 
tent.”—W. H. Turnley, The Laryngo- 
scope, Jan., 1937. 


“The results of the substitution of 
chewing gum for gargles in post- 
tonsillectomy treatment will be a 
revelation to those who try it.” — 
W. A. Spencer, Therapeutic Gazette, Feb., 
1926. 


Ditlxds. Aspergum 


A pleasantly flavored chicle base incorporating 3% grains 


of acetylsalicylic acid. 


Promoted ethically and not advertised to the laity. 


White Laboratories, Inc., 
113 North 13th Street, 
Newark, New Jersey. 


Gentlemen: 
clinical trial. 


Dr. 
Address 


City 


Please send me samples of Aspergum for 





£ LarRYNGoscorpe when communicating with advertisers. 





